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In four years their herd of 7.28 cows averaged 10,409 lbs. milk testing 5.81%, 
and 605 lbs. butterfat. 


Have you noticed A.J.C.C. programs make dairy 
cattle breeding more pleasurable and more profitable. 
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Dairy Products are basic foods needed in ever-increasing quantities by a world 
at war... or at peace. 


KIMBLE DAIRY GLASSWARE 


is the long-established standard for the tests and the laboratory work on which 
the great and essential Dairy industry depends. 


Stocked by Leading Dairy Supply Dealers Throughout the United States and Canada 


TREAT YOUR LABORATORY APPARATUS WITH CARE 
(tesuramct It is vital war equipment in Science and 
Industry. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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For the 2nd 
Consecutive 
Year... 


LIVING LIFETIME 


CHAMPION PRODUCER 
: OF THE JERSEY BREED 


133,180 Lbs. of Milk 
7,242 Lbs. of Fat 


ia 13 Lactetions on Twice-a-Day Milking 


LAVAL KED 


We salute a great cow . . . Silken Lady’s Ruby of F 919141, a mem- 
ber of the great Ferndale Jersey herd owned by Mr. and Mrs. Leo W. 
Coppini at Ferndale, Calif. For the second consecutive year ‘‘Ruby’”’ 
has been officially designated Living Lifetime Champion Producer of the 
Jersey Breed. 


In 13 lactations ‘‘Ruby’’-has produced a total of 133,180 Ibs. of milk 
and 7242 Ibs. of fat. Every pound of milk was produced under a twice- 
a-day milking schedule, which makes this great record and continued 
production all the more noteworthy. 


\ 


Yes . . . like so many other great milk production champions .. . 
Silken Lady’s Ruby of F was milked with the De Laval Milker. Mr. 
Coppini states, ‘‘It is since 1940 that she has had her best yearly records — 
and it was in 1940 that we began milking her with the De Laval Magnetic 
Speedway Milker.’’ 


The entire Ferndale Jersey herd enjoys the advantages of De Laval 
milking . . . and its maintained high average herd production figures 
clearly indicate its value. ' 


You ... want the best milking for your herd. De Laval... 
Milker of Champions . . . will help you get maximum production and 
highest profits. Why not talk it over with your local De Laval Dealer? 


THE DE LAVAL SEPARATOR COMPANY 


NEW YORK 6 CHICAGO 6 SAN FRANCISCO 19 
165 Broadway 427 Randolph St. . 61 Beale St. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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natural flavor... 3 
low bacteria count 


at VON ALLMEN BROS. DAIRY, Louisville, Ky. 


“The high quality product we are producing with the Mojonnier 
16-Second Pasteurizing System is the largest contributing factor in our 
growth, which more than doubled during the first year of our opera- 
tion,” said Mr. Julius Von Allmen, President. 


Handling 5000 Ibs. of milk per hour, practically all Von Allmen prod- 
ucts are run through this system. 


Write for full details today to: 


MOJONNIER BROS. CO. 


4601 W. OHIO STREET a CHICAGO 44, ILLINOIS 


SHORT-TIME PASTEURIZING SYSTEM 


Mojonnier 


Your advertisement is being read in every State and in 25 Foreign Countries 


a 
i ¥ | 
| 
| 
| 
| 
i 
| 
| 
| 
| 


JOURNAL OF DAIRY SCIENCE 


Votume XXVIII JuLy, 1945 NuMBER 7 


EFFECT OF FEEDING IODINATED CASEIN ON PRODUCTION 
AND HEALTH OF MILKING COWS 


D. M. SEATH, CECIL BRANTON,! anp A. H. GROTH 
Louisiana Agricultural Experiment Station 


Synthetic thyroprotein (iodinated casein or ‘‘Protamone’’) prepared 
according to methods developed by Reineke and Turner (6) has been fed 
experimentally to dairy cows by various investigators. Results as reported 
(3, 4, 5, 7, 11), have, in general, shown increases in total milk yield, butter- 
fat percentage, and in pulse rate of the cows. Those reporting body tem- 
perature observations state that there was no material change attributable 
to the feeding of iodinated casein. 

Two experiments, a reversal and a continuous trial as herein reported, 
were undertaken with the primary purpose of ascertaining whether increases 
in milk and butterfat yields could also be secured by feeding iodinated 
casein? under Louisiana climatical conditions, and whether such artificial 
stimulation would adversely affect the health of milk cows kept in a rela- 
tively warm and humid climate. 


I. REVERSAL TRIAL 
EXPERIMENTAL PROCEDURE 


Six lactating dairy cows consisting of 2 Jerseys and 4 Holsteins were first 
paired as equally as possible, after considering stage of lactation, milk yield, 
and butterfat test. One animal from each pair was selected in a random 
manner and placed in group 1 to receive iodinated casein during period I. 
The remaining cows, group 2, were fed iodinated casein during period II, 
or the reversal period. When thus divided one group averaged 2 months 
and 14 days since freshening and the other group 2 months and 24 days. 

Iodinated casein was fed at the rate of 15 grams daily in two equal 
amounts of 7} grams each mixed with the grain mixture, which was fed in 
amounts proportionate to milk production. 

The reversal-feeding design consisted of 8- and 7-week test periods and 
a 3-week transition period. Records were kept for 1 week prior to the test 


Received for publication December 12, 1944. 

1 Now at Cornell Agricultural Experiment Station. 

2 The iodinated casein, under trade name ‘‘Protamone,’’ was furnished by Cerophyl 
Laboratories, Inc., Kansas City, Mo. 
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and for a 3-week post-experimental period. The first week of this post- 
experimental period was not used for comparisons, in order to partially elimi- 
nate any possible carry-over effects from the iodinated-casein feeding. -The 
experiment was started during the last week of February, 1943, and ended 
in mid-July. 

Actual daily milk weights were taken and butterfat percentages were 
based on composite samples taken from each cow on either 2 or 3 consecutive 
days each week. During these same days determinations were made of the 
rectal temperatures and pulse rates of the cows. These were made at ap- 
proximately 4 P.M., just after cows came into the barn prior to washing and 
milking. On most days observations were made prior to grain feeding but 
in all cases both groups were treated alike, thus if eating caused increases 
in pulse rate and body temperature as reported by Kelly and Rupel (8), it 
would have occurred with both groups. Pulse rates were secured via sense 
of touch, by placing the fingers of one hand under the tail and over one of 
the coecygeal arteries. Daily atmospheric temperatures were secured from 
a local weather bureau. These reports furnished dry-bulb temperatures for 
5 p.M., but 7 p.M. was the nearest hour to this period for w hich wet- bulb tem- 
perature readings were available. 

Body-weight changes were based on the average weights secured from 
weighings made on three consecutive days at the beginning and end of each 
test, transition, and post-experimental period. 


RESULTS 


Per cent fat. In general, iodinated-casein feeding caused an increase in 
the percentage of fat in the milk. Group 1, receiving iodinated casein in the 
first test period, averaged lower in fat test during the preliminary week, yet 
led in fat test during 4 of the 8 test weeks. In the reversal test period 
group 2, on the iodinated casein, showed a substantial advantage in fat test 
over the first group for all weeks except one. The average effect for the two 
groups is shown in table 1. 

TABLE 1 
Influence of feeding iodinated casein on fat percentage 


Post- 
Preliminary Test . 
period period 
% fat % fat % fat 
First Test Period 
Fed iodinated casein (group 1) .. 3.63 3.95 3.47 
Control COWS (QrOUP 2) o.com 3.84 3.82 3.72 
Reversal Test Period ? 
Fed iodinated casein (group 2) ........ 3.92 4.38 4.41 
Control cows (group 1) 3.79 4.05 4.33 


* The first week following experimental periods was eliminated in an effort to par- 
tially avoid possible carry-over effects from iodinated-casein feeding. 
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The butterfat test for the cows fed iodinated casein during the test 
periods excels in every case those for the same cows during the preliminary 
period. The average increase was 0.32 for group 1 and 0.46 for group 2. 

Milk yields. lIodinated-casein feeding affected the total milk yield much 
as it affected the fat test. Group 1 had a higher initial production than 
group 2 (table 2), yet after being fed iodinated casein the yield increased 
still higher. During the reversal period, however, group 2 surpassed group 1 
in production, apparently due to iodinated-casein feeding. 

During period I all cows fed iodinated casein produced more pounds of 
milk than they produced during the preliminary period. In the reversal 
period this was not the case, yet the rate of decline averaged only 8.3 per cent 
for the cows receiving iodinated-casein as compared to 22.6 per cent for the 
control cows. 


TABLE 2 
Influence of feeding iodinated casein on daily milk yield 
Post- 
experimental 
perio peri period 
lbs. daily lbs. daily lbs. daily 
per cow per cow per cow 
First Test Period 
Fed iodinated casein (group 1) : 40.6 42.0 33.1 
Control cows (group 2) ... : 36.0 35.1 31.9 
Reversal Test Period 
Fed iodinated casein (group 8 : 27.7 25.4 16.4 
Control cows (group 1) . 31.4 24.3 20.7 


Body weight changes. Average body weights based on three consecutive 
daily weighings for each period (table 3) showed, in general, losses due to 
iodinated-casein feeding. Individual-cow losses averaged from 5 to 98 
pounds for the 8 weeks of period I and from 13 to 154 pounds during the 
7-week reversal period. Some losses appeared to be of an objectionable 
magnitude, namely, 98 lbs., 106 Ibs., and 154 Ibs. The latter case resulted 
in an extremely emaciated Holstein cow. It happened that all heavy losses 
were shown by Holsteins ; whereas, the losses for Jerseys were comparatively 
light. 

Effect on pulse rate. During period I the cows receiving iodinated casein 
averaged 86.5 in pulse rate per minute, while the control cows averaged 77.2. 
In the reversal period the iodinated-casein-fed group averaged 91.0 and the 
control group 80.6. 

Body temperature changes. Group 1 averaged slightly lower than did 
group 2 in body temperature during the preliminary week (fig. 1); yet, 
during the first test period while being fed iodinated casein it consistently 
averaged higher than group 2, or the control cows. This increase, however, 
averaged only 0.14° F. The reversal period gave a wider difference when 
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TABLE 3 
Body weight changes as affected by the feeding of iodinated casein 
Average Average changes from initial weight 
mom End of test 3 weeks later 
wae (9th week) (12th week) 
Ibs. Ibs. Ibs. 
First Test Period 
Fed iodinated casein (group 1) ..... 980 — 38 +11 
Controls (Zroup 2) 994 +27 +38 
—- End of test 2 weeks later 
weight (8th week) (10th week) 
Ibs. lbs. Ibs. 
Reversal Test Period 
Fed iodinated casein apne: voll 1014 -91 -78 
Controls (group 1) 975 - 2 + 2 


group 2, receiving iodinated casein, averaged approximately 1.27° F. higher 


than group 1, the controls. 


These differences, when subjected to statistical 


tests (10), approached but did not quite reach the 5 per cent level of sig- 


nificance. 


An observation of interest is the close agreement between fluctuations 
in atmospheric temperature at 5 p.m. and the body temperatures of the cows 


First Test Period 


Almospheric Temperatures 


Body Temperetures 


Fie. 1, 


June 


Body temperatures of control and iodinated-casein-fed cows. 


Temperature relationships. Top—Atmospheriec dry and wet bulb; Bottom— 
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taken between 4 and 5 P.M. Correlation coefficients between atmospheric 
and body temperatures were + 0.48 for period I and +0.27 for period II. 
During period I atmospheric temperatures averaged 70.2° F., while in period 
II the average was 88.2° F. Considering both periods as one experiment 
tended to increase the size of the cerrelation coefficients, i.e., + 0.75 during 
iodinated-casein feeding and + 0.60 during control feeding. This suggests 
that the cows receiving iodinated casein tended to react in a more sensitive 
manner to changes in atmospheric temperatures than did the control cows. 

The cow showing the greatest loss in body weight, 154 pounds, also had 
the highest average body temperature, 104.8° F., while receiving iodinated 
casein. 


II. CONTINUOUS TRIAL 
EXPERIMENTAL PROCEDURE 


Twelve cows, consisting of 4 Jerseys and 8 Holsteins and averaging 5} 
months in their lactation periods, were divided into two groups as nearly 


TABLE 4 
Feeding schedule of iodinated casein for group 1 
Weeks fed Amounts fed daily 
number 5th through 9th through 
oe First 4 weeks 8th week 13th week 
grams grams grams 
1 13 14 16 18 
3 13 12 10 12 
5 13 15 12 16 
7 10 19 22 15 
9 10 18 20 16 
11 10 14 16 12 
Average ........ 15.3 16.0 14.8 


alike as possible. Group 1 was then selected at random to receive the iodi- 
nated casein and the cows in group 2 served as controls. Cows fed iodinated 
casein received at the outset 1.5 grams daily per 100 pounds body weight. 
Changes in this rate, as shown in table 4, were made at the completion of the 
4th and 8th weeks of feeding, depending on response in milk production and 
changes in body weights. Cows 1, 3 and 5 received iodinated ‘casein for 13 
weeks, while cows 7, 9, and 11 received it only 10 weeks, inasmuch as it was 
then time that they should be turned dry, due to their advanced gestation 
periods. 

The experiment was started during the third week of August and was 
completed in early December, 1943. Pastures were relatively short and dry 
during the last 6 weeks of the experiment. Outside of the points mentioned, 


the procedures for this trial were the same as for the reversal trial. 
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RESULTS 


Milk yield and butterfat percentage. Group 1 had an average test dur- 
ing the preliminary week of 0.27 per cent fat below group 2; yet, after receiv-. 
ing iodinated casein its test averaged higher during the next six weeks than 
did the test for group 2. Following this, group 2 showed wide fluctuations, 
yet excelled group 1 in test for 3 of the last 4 weeks. 

Daily milk production per cow had a trend similar to that for butterfat 
test during the first 5 weeks. Group 1 had an initial advantage over group 2 
of 0.6 pound per cow daily in milk production and increased its advantage 
during the weeks 2 to 6, inclusive, apparently due to iodinated-casein feed- 
ing. However, beginning with the 8th week group 2, the controls, averaged 
higher in production than group 1. 

Body weight chaages. At the end of the 4th ‘and 8th weeks various 
changes were made in amounts of iodinated casein fed in an effort to effect 


TABLE 5 
Body-weight changes of cows in experimental and control groups 
Average changes from initial weight after 
Average 
initial h ost- 
weight week | week | week | ¢xperimental 
16th week 
Ibs. Ibs. Ibs. Ibs. lbs. 
Todinated-casein group. ......... 992 -10 — 32 — 34 - 7 
Comtrol 1026 +24 + 36 +37 +35 


increased production without causing large losses in body weight. These 
changes are shown in table 4. At the end of the 4th week only 2 of the cows 
in the iodinated-casein-fed group had lost weight. 

At the end of the 8th week, however, all cows but one in this group had 
lost weight, varying from 18 to 72 pounds and averaging 32 pounds (table 4). 
As contrasted to this, the control cows (group 2) had increased an average 
of 36 pounds since the start of the experiment. Weights of cows at the com- 
pletion of 13 weeks averaged about the same as those secured after 8 weeks. 
The control cows showed no substantial new change in weight at 16 weeks, 
but the iodinated-casein-fed cows had regained much of their lost weight and 
averaged but 7 pounds below their initial average weight. 

Body temperatures and pulse rates. Body-temperature averages for the 
two groups of cows were the same during the preliminary week, 1.e., 104.6° 
F. For 11 weeks of the experimental period, however (fig. 2) cows in 
group 1 receiving iodinated casein had weekly averages from 0.2 to 1.2° F. 
higher in body temperature than control cows in group 2. This increase in 
body temperatures, which appears to have been due to the iodinated-casein 
feeding, averaged 0.68° F. When subjected to statistical analysis (10) it 
was found that the probability of such a difference occurring by chance was 
less than 1 in 1000. 
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Pulse-rate increases due to iodinated-casein feeding showed variations 
from week to week ranging from 7 to 16.7 and averaging 13.1 beats per 
minute. 

DISCUSSION 


Stimulations to milk production and to butterfat test which occurred in 
the reversal experiment were similar to those previously reported (3, 4, 5, 6, 
7,11). In the continuous trial, however, the rapid decline in production 
of the cows after the 6th week of iodinated-casein feeding was unexpected 
and may have been due to the depletion of body reserves; although, body 
weights held almost constant after losses which occurred during the first 


8 weeks. The advance in pregnancy, however, would normally have caused 


Dry Bulb Temp. of 5S PM 
5 9° Wel Temp. of 7 PM 
80 

i 5° 


September October 


Fic. 2. A comparison of atmospherie temperatures with body temperatures of con- 
trol and iodinated-casein-fed cows. 


body-weight increases, with 75 to 85 per cent of this gain, according to Put- 
nam and Henderson (2), occurring during the last 4 months of pregnancy. 
Poorer pasture was available to both groups of cows during the last portion 
of the experiment. In case this caused a deficiency in available nutrients, 
it could have inhibited any increase in production. Such a condition, how- 
ever, should not have caused the cows fed iodinated casein to fall below the 
control cows in production. 

A probability that there was a lower potency of the iodinated casein fed 
during the last few weeks of the continuous experiment was considered by 
the authors as a possible explanation for the poor showing of the experimen- 
tal cows during that period. This was considered improbable, however, 
because the product fed was all taken from the same 20-pound shipment and 
because the stimulation to the metabolic rate as indicated by the accelerated 
pulse rate and higher body temperature continued throughout the experi- 
mental period. 
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Another possible explanatien is that the rate of iodinated-casein feeding 
was heavy enough to cause an increase in production during the fore part 
of the experimental period, when relatively warm weather prevailed, but 
that during the latter part of the period, with cooler weather, it was not 
heavy enough to maintain this increase. Even though cows may need more 
thyroxin-containing compounds in winter than in summer (1), due to the 
natural metabolic stimulation by warm weather, this does not explain why 
the iodinated-casein fed cows should have actually produced less than the 
control cows during the latter part of the experimental period. 

Body-weight losses were not as great for any of the cows’in the continu- 
ous experiment as they were for 3 of the 6 cows used in the reversal trial. 
The adjustment of amounts of iodinated casein fed may have helped to pre- 
vent this. 

Pulse-rate increases due to iodinated-casein feeding in the continuous 
trial averaged 13, or 3 more than the averages reported by VanLandingham 
and co-workers (11) and in our reversal trial. 

The average increase of 0.68° F. in body temperature of the cows due to 
iodinated-casein feeding in the continuous trial confirmed the findings in the 
reversal experiment. This agreement plus its high probability of being due 
to the iodinated casein feeding, when tested statistically would suggest that 
the effect was real and not accidental. 

Results from these two trials suggest that it is highly questionable 
whether the increased production secured by feeding iodinated casein under 
Louisiana conditions would be great enough or would continue over a long 
enough period to justify possible injury to milk cows that might result from 
losses in body weight, increases in pulse rates, and higher body temperatures. 


SUMMARY 


Two experiments were conducted to test the effect of iodinated-casein 
feeding on the production and health of Jersey and Holstein milking cows 
under Louisiana conditions. In a reversal trial 6 cows were used and 15 
grams of iodinated casein per cow were fed daily. Twelve cows were used 
in a continuous trial and iodinated casein was fed at the approximate rate 
of 1.5 grams for each 100 pounds of live weight. 

The milk and fat production and the health of the cows fed iodinated 
casein were affected as follows: 

1. Significant increases in milk yields and percentage of fat were ob- 
tained during the reversal trial. However, during the continuous experi- 
ment higher fat tests were shown for the first 6 weeks and increased milk 
yields for the first 5 weeks, but following this the control cows averaged 
higher in production. 

2. The average increases of pulse rates were 10 and 13 beats more per 
minute, respectively, during the reversal and continuous experiments. 
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3. Three Holstein cows showed excessive body-weight losses of 98, 106, 
and 154 pounds during the reversal experiment. Body-weight losses aver- 
aged 32 pounds for the first 8 weeks on iodinated casein ; whereas, the control 
cows gained an average of 36 pounds during the same period of the continu- 
ous experiment. After the 8th week the average weights held quite constant. 

4. Body temperatures appeared to be closely correlated with atmospheric 
temperatures. Those cows receiving iodinated casein showed higher body 
temperatures and were more sensitive to atmospheric temperature changes 
than were the control cows. 
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THE MOLD MYCELIA COUNT AS AN INDEX OF 
QUALITY OF BUTTER’ 


P. R. ELLIKER anv B. E. HORRALL 
Purdue University Agricultural Experiment Station, W. Lafayette, Indiana 


The adoption of the Wildman mold mycelia count by the Federal Food 
and Drug Administration as an index of the quality of cream used for 
manufacture of butter has prompted numerous reports on factors affecting 
the mold content of cream and butter. The bulletin by Claydon (3) pro- 
vides the most complete discussion to date on this phase of the problem. 
Few investigators have attempted to critically evaluate the mold mycelia 
count as an index of the quality of butter. Boyd and Nelson (2) reported 
on relationship of flavor scores and mold mycelia grades of 280 Montana 
commercial butter samples collected during all seasons of the year. The 
results indicated some correlation between mold mycelia count and score 
and also indicated the mold mycelia content of butter to be less of a problem 
in Montana than in some other parts of the country. Only 4 out of 78 
butters of 89 score or less were over the legal limit in mold mycelia count. 
Nelson et al. (5) have approached the problem from the standpoint of rela- 
tionship between mold content and general microbial decomposition of 
cream. They found that mold content of cream did not serve as a reliable 
index of extent of decomposition of raw cream under Kansas conditions. 

Factors affecting mold content of cream under Indiana conditions have 
been reviewed (4). The results indicated that more attention must be given 
to relationship between mold mycelia counts and quality as indicated by 
organoleptic grade of butter over all seasons of the year. Sufficient data 
have now been accumulated in our laboratory to critically evaluate the mold 
mycelia count with respect to its ability to denote quality of butter. The 
data present no startling facts not already known, but they are considered 
significant because no similar evaluations have been reported on as large 
a number of representative commercial butter samples. 


EXPERIMENTAL 


All mold mycelia counts were by the official Wildman method (1) and 
grading was done by experienced butter graders. Table 1 and figure 1 sum- 
marize the relationship between numerical grade of butter and number or 
percentage of samples with low and high mold mycelia counts. Figure 2 
indicates the percentage of samples in each grade during the various seasons 
of the year. 
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TABLE 1 


Relationship between score of butter and number of commercial butter samples 
with low and high mold mycelia counts 


Mold Number of samples with low and high mold mycelia counts 
Score of mycelia 
butter count* Winter Spring Summer Fall Sa 
Cooking Low 20 17 4 8 49 
grade High 5 5 12 22 44 
89 Low 92 80 40 102 314 
High 2 20 61 39 122 
90 Low 214 183 136 170 703 
High 3 6 55 20 84 
92 Low 25 22 7 15 69 
High 0 0 0 0 0 


* Mold mycelia counts lower than 60 per cent positive fields were placed in the low 
group and those of 60 per cent or more in the high group. 

During the winter period all of the 92 score, practically all 89 and 90 
and about 80 per cent of the cooking grade butter had mold mycelia counts 
under 60 per cent and thus were legal butters. The spring period presented 
a similar picture except that some increase in high mold mycelia count 
butters occurred in the 89 score group. The 89 score butters approximated 
the cooking grade butters in percentage of high mold mycelia samples. It 
is interesting that during the winter period the mold mycelia standard would 
place 89, 90, and 92 score butter in approximately the same quality group. 
Cooking grade butter would be placed in a poorer grade. In the spring 
period cooking grade and 89 score would be placed in the same group and 
90 and 92 score would be placed in a slightly better group. 

The summer period naturally showed a greater percentage of samples 
with high mold content. The 92 score still had no butter samples over 60 


S89 90 92 90 92 £990 2 89 90 92 


OVER 60 


PERCENTAGE OF SAMPLES WITH MOLD MYCELIA COUNTS: 
UNDER 60 


WINTER SPRING SUMMER FALL AU SEASONS 


Fig. 1. Relationship between organoleptic grade and percentage of butter samples 
with low and high mold mycelia counts during the various seasons of the year. The study 
was carried out on 1385 commercial butter samples. Butters were grouped as cooking 
grade (CG), 89, 90 and 92 score. Study included period from Sept., 1940 to Sept., 1943. 
Seasons were: Winter—Dec., Jan., Feb.; ae April, May; summer—June, 
July, Aug.; fall—Sept., Oct., Nov. 
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per cent mold mycelia count. However, almost one-third of the 90 score 
butter and about 60 per cent of the 89 score butter ran over the legal limit. 
About 75 per cent of the cooking grade butters were high. Indiana and 
surrounding states, because of high relative humidity and temperature, have 
an abundance of mold growth in raw cream on the farm during the summer 
and fall months. Of the 280 Montana samples reported by Boyd and Nel- 
son, 28 per cent were 89 score or lower. About five per cent of these were 
illegal by mold mycelia standards. Of the 1385 Indiana samples, 38 per 
cent were 89 score or lower. Of these 31.4 per cent were illegal by mold 
mycelia standards. Of the 90 score Montana butter none was illegal at any 
time of the year. The results in figure 1 indicate that almost one-third of 
Indiana’s number 1 grade butter (90 score) runs over 60 per cent mold 
mycelia count during the period of the year (warm months) when mold 
mycelia counts are supposed to be indicative of quality. There is a fairly 
gradual increase in high mold content samples with lowering of organoleptic 
grade in the summer months. The other seasons of the year do not exhibit 
this close relationship between quality and mold content. 

During the fall period the 90 score group showed a distinct drop in per- 
centage of high mold butters, the mold content of 89 score butters decreased 
but not as much as 90 score. The mold content of cooking grade butters 
appeared to remain at the high summer level. In general mold content of 
*all samples decreased and would thus suggest an actual increase in quality. 
However, table 2 indicates that the quality of fall butters was lower than 
summer butters. 

Examination of an average of all seasons reveals all 92 score butter to 
run below 60 per cent mold mycelia count. About 10 per cent of the 90 
seore exceeded the legal limit, a little more than 25 per cent of 89 score butter 
and about 50 per cent of cooking grade butter would be classed as illegal. 
It appears that over the 12-month period cooking grade butter, which is 
under-grade butter, has a 50-50 chance of being accepted as legal on basis 
of mold mycelia count and 89 score butter, our number 2 grade, has 3 chances 
out of 4 of being declared legal by mold mycelia standards. 


DISCUSSION 


The objective of all of our cream and butter studies is to point the way 
to production of a high quality finished product using the simplest, most 
economical means possible. In order to attain this level of high quality, it 
is essential to use methods that over a long period of time provide a true 
yardstick of quality. In judging butter, for example, results must be more 
than just an indirect indication of conditions associated with high or, poor 
quality ; they must, if they are to be fair and reliable, actually determine 
whether or not decomposition has occurred in the raw or finished product. 
Experience during the past few years both in the laboratory and commer- 
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cial field has indicated that the mold mycelia method should be subjected 
to more critical study with the above requirements in mind. If it is a true 
index of quality, it will survive such studies, but if it is not, its value should 
be considered definitely temporary and prolonged insistence on use of the 
method will only confuse the industry and retard the gradual upward trend 
in butter quality. Some significant generalizations might be made in the 
light of this philosophy and the data presented in this paper. 

Not enough consideration has been given to the effect of mold growth 
itself on milk and cream constituents and on grade of butter. Evidence 
of numerous investigators has shown that presence of Oospora lactis, the 
mold commonly responsible for high-mold cream or butter, is frequently 
incidental to rather than responsible for actual decomposition and resultant 
flavor deterioration. 

Another fact that appears to have been passed over lightly is the seasonal 
variation of mold growth in cream. Mold growth in cream appears to be a 


EACH GRADE 


PERCENTAGE OF SAMPLES IN 


WINTER SPRING SUMMER FALL ALL SEASONS 


Fig. 2. Percentage of 1385 commercial butter samples in each organoleptic grade 
during the various seasons from September, 1940, to September, 1943. 


direct function of (related to) seasonal temperature and relative humidity. 
This undoubtedly explains why Indiana and surrounding territory encoun- 
ter far more mold growth in the same quality cream than do some other 
states with average low relative humidity during the warm months of the 
year. Grading butter organoleptically on the other hand provides a better 
index of actual decomposition of the constituents of cream because grade 
of butter depends on extent of chemical decomposition. It is also the com- 
mercial and consumer basis for purchasing butter. The results of this and 
other investigations emphasize the extreme variation occurring in mold 
content of butter from season to season. Further the results of this study 
indicate that the percentage of butters falling into the various grades 
showed no pronounced variation from season to season. The obvious con- 
clusion is that actual quality of butter remained reasonably constant 
throughout the year, but mold content soared to a high level in summer 
and fall and then gradually receded to a low level in colder weather. Ob- 
servations under commercial conditions tend to substantiate this picture. 

In this connection it should be recalled that the mold mycelia method was 
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developed originally for tomato products which are grown, harvested and 
processed during the warm months of the year. These temperature condi- 
tions encourage mold growth and the acid substrate of the tomato fruit tends 
to retard bacterial decomposition ; thus growth of molds on or in tomato 
products is directly associated with flavor and quality deterioration. The 
mold mycelia count on tomatoes and tomato products therefore may pro- 
vide a good index of conditions under which the raw fruit has been handled. 
Butter, however, is manufactured the year around and therefore mold 
mycelia content is not always a logical index of conditions under which the 
product has been handled. Evidence indicates that some types of decom- 
position, fat for example, sometimes may be more prevalent in cooler months. 

Application of the mold mycelia count to the butter industry has served 
a useful purpose in forcing the industry to greater efforts toward quality 
improvement through better handling of cream, but fundamentally it does 
not reach the root of the quality problem, and therefore its value is decidedly 
limited and’should be so recognized. It is asking too much of any one 
quality test to provide an accurate index of quality of butter. The organo- 
leptic test may be an exception, but even it has its weaknesses from the 
standpoint of uniformity between various graders. The evidence seems to 
point to the necessity of using at least two or three quality tests designed 
to measure different types of decomposition. It appears logical to believe 
that if simple methods of determining from a sample of butter the amount 
of certain products of fat, protein and possibly carbohydrate decomposition 
that were formed in the raw cream, these simplified methods together with 
organoleptic grade, would prove a truer picture of actual quality of butter. 
Chemical analyses would undoubtedly support observations by taste and 
smell and improve uniformity in organoleptic grading. If the mold mycelia 
count continues to be employed as a quality index for butter it might better 
be included as a supporting test for the more specific organoleptic grade. 


SUMMARY 


Mold mycelia counts on 1,385 commercial butter samples showed the 
expected pronounced seasonal variation with higher mold content occurring 
in warm months of the year. 

Organoleptie grade of the butters appeared fairly uniform throughout 
the various seasons of the year. Slightly more poor quality butter, how- 
ever, appeared to be manufactured in the fall than in the other seasons. 
Mold mycelia values did not closely correlate with organoleptic grades over 
the various seasons of the year. 

The average of results for all seasons indicated that by mold mycelia 
standards more than 50 per cent of all cooking grade butter, almost 75 per 
cent of 89 score, about 90 per cent of 90 score and all of the 92 score butter 
would be considered legal butter. 
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The results indicate that greater improvement in actual quality of com- 
mercial butter in the area studied might be made if more attention were 
paid to organoleptic grade and less to mold content of cream. 

Results and observations emphasize the need for a combination of chem- 
ical methods of determining quantity of decomposition products in butter 
in order to support and improve organoleptic grading. 
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A REPORT ON THE OCCURRENCE OF RICKETS IN CALVES 
UNDER FARM CONDITIONS 


J. W. HIBBS, W. E. KRAUSS, C. F. MONROE, anp W. D. POUNDEN 


Department of Dairy Industry, Ohio Agricultural Experiment 
Station, Wooster, Ohio 


That growing calves need vitamin D has been established by work car- 
ried out at the Pennsylvania (1, 2), Michigan (3), Wisconsin (5) and other 
experiment stations. Under proper feeding and management practices vita- 
min D deficiency resulting in rickets in calves is easily prevented. How- 
ever, unless practices which favor the development of rickets are recognized 
and avoided, disastrous results may ensue. The increasing number of field 
cases of rickets in calves which have been reported indicates that improper 
feeding and management of growing calves occur on farms more than might 
be expected. 

The following report of 9 cases of rickets in Guernsey calves on a farm in 
Wayne County (Ohio) will help to point out some of the factors involved in 
rickets developed under farm conditions. 


FIELD CASE HISTORY 


In late February, 1942, 9 Guernsey calves from 3 to 6 months of age were 
brought to our attention because of their abnormal appearance and behavior 
and the failure of one calf with severe symptoms to respond to veterinary 
treatment. 

The owner reported that the calves were allowed to nurse from 4 to 6 weeks. 
after which liberal grain feeding was started. The calves had access to 
alfalfa and timothy hay of good quality, but due to the large amount of grain 
fed very little hay was consumed. It was pointed out that the hay was made 
in exceptionally dry weather and was cut one day and hauled the next, which 
gave it a minimum of exposure to sunlight. The calves were born in the fall 
and had either been kept in box stalls or allowed to run loose in a covered 
straw-shed. 

When first seen one calf was so severely afflicted that it was unable to 
rise. Its legs were bent at the knees and pasterns. Its back was roached 
and the calf lay in a distorted position, as can be seen in figure 1. This calf 
died within a few days. ; 

The bones of this calf were very soft and could readily be cut with a 
butcher knife. An ash determination on a section of the femur yielded a 
value of 54.3 per cent, which is in close agreement with values for rachitic 
calves reported by Krauss and Knoop (4). 
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Fig. 1. Calf in advanced stages of rickets. This calf died a few days after the 
picture was taken. 


The other calves were not as far advanced but all of them showed vary- 
ing degrees of stiffness in their joints, especially upon rising. Several had 
front legs that were bowed at the knee and most of them had roaches (up- 
ward curvature) in their backs. All the calves looked well grown and well 
nourished. 

It was believed that the ealves were suffering from rickets due to a vita- 
min D deficiency. Two of the worst cases (fig. 2) were moved to a box stall 
and blood samples taken for analysis. These two calves were each fed 500,- 


TABLE 1 


Calcium, phosphorus and phosphatase content of the serum of calves with rickets 
and during the recovery period 
(The two most severe cases out of eight surviving calves) 


Date, Calf number 1 mits Calf number 2 ie 

1968 Caleium | Phosphorus | Phos. unitst | Calcium | Phosphorus | Phos. unitst 
mg.% mg.% per 100 ce. mg.%o mg.% per 100 ce. 

2/25* 9.12 5.85 19.55 10.88 4.38 22.42 

3/2 11.19 7.02 22.66 12.33 | 5.30 18.02 

3/10 12.85 7.60 13.60 13.83 9.83 28.14 

3/18 12,85 8.22 13.00 14.45 9.38 6.22 

3/25 13.38 10.00 12.12 13.16 10.80 8.20 


* 500,000 units of vitamin D in the form of irradiated yeast fed both calves beginning 
February 25, 1942, and ending March 2, 1942. After March 3, the grain mixture contain- 
ing irradiated yeast was fed. 

t Phosphatase units per 100 ce. of serum (a unit of phosphatase is defined as equiva- 
lent to 1 mg. of phosphorus liberated from a sodium glycerophosphate substrate as the 
phosphate ion during the first hour at a pH of 8.6 and at 37° C.). 
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000 units of vitamin D in the form of irradiated dry yeast’ daily from Feb- 
ruary 25 until March 3. 

Analysis of the blood of these two calves showed that before yeast feeding 
was begun both serum calcium and phosphorus were low for calves of that 
age and the serum phosphatase was extremely high. This is a typical blood- 
picture of rickets. By March 2 both calcium and phosphorus had increased 
markedly but the phosphatase still remained high, as shown in table 1. 

~ On March 3 these two calves and the other six were started on the follow- 
ing grain mixture: 


100 pounds yellow corn 
150 pounds cats 
50 pounds wheat bran 
50 pounds linseed oil meal 
50 pounds fishmeal 
4 pounds steamed bone meal 
4 pounds ground limestone 
4 pounds iodized salt 
0.5 pounds irradiated yeast? 


This grain mixture was supplemented with liberal amounts of good quality 
mixed alfalfa-timothy hay. 

The two calves that had been fed massive doses of irradiated yeast 
showed immediate improvement and within three weeks calf No. 1 was 
turned into the straw-shed with the other six. One week later the other calf 
(No. 2) was taken from the box stall and put with the others. It was still 
rather stiff and somewhat distorted but much improved. 

After four weeks the blood calcium and phosphorus had become normal 
and the phosphatase was much reduced (Table 1). 

All external symptoms had disappeared in the six less severe cases after 
four weeks. Marked improvement in the two worst cases continued through- 
out the succeeding weeks. 

Thirty months later (September 30, 1944) the same animals were again 
observed near the end of their first lactation. In most instances the cows 
were quite normal in appearance. This indicates that unless rickets is too 
far advanced the damage to the bones can be corrected. However, the cow 
that had been calf No. 1 still showed a slight roach in the back and an ab- 
normal curvature of the neck (fig. 3). This suggests that if the disease is 
far advanced before administration of vitamin D the skeletal changes be- 
come more or less permanent. 


19F irradiated yeast containing 4,000,000 U.S.P. units of vitamin D per pound. 
Obtained from Standard Brands, Inc., 595 Madison Avenue, New York City. 

2 This large amount of irradiated yeast was added because of the severity of the con- 
dition of the calves to which it was fed. Ordinarily 0.5 pounds per ton of calf mix is 
adequate. 
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Fie, 2. Two of the most severe cases that survived. The front calf at the top is 
No. 1 and the calf in the rear is No. 2. 


DISCUSSION 


The two main natural sources of vitamin D for calves are sunlight and 
good quality sun-cured hay. The calves described in this report were born 
in the fall and were kept in the barn all winter; therefore, they had never 
been exposed to sunlight. This was due primarily to lack of a suitable lot 
near the barn. An exercise lot exposed to the sun is an important consider- 


Fig. 3. This cow was calf No. 1." She still shows an abnormal curve in her neck and 
has a roach in her back which is plainly seen when she walks. 
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ation from the management standpoint. The long nursing period served to 
deplete the calves’ natural store of vitamin D since winter milk contains 
little vitamin D. The long nursing period, followed by heavy grain feed- 
ing, permitted rapid growth, but kept hay consumption at a minimum. 
Thus, vitamin D intake was low since sun-cured hay is the principal feed 
source of vitamin D for calves. 

The feeding system used on this farm is not much different from that 
used by a great many dairymen. This would indicate that many calves, 
especially those born in the fall, may suffer from subclinical vitamin D defi- 
ciency and that some minor change in feeding or management might easily 
bring on rickets in the active form. It would seem to be a desirable prac- 
tice, therefore, to supplement the ration of young calves with vitamin D. 
Irradiated yeast, activated animal or plant sterols, cod liver oil, or fish liver 
oil concentrates are all suitable sources of vitamin D. The commercial prac- 
tice of adding one-half pound of irradiated yeast per ton of calf feed, or 
1 per cent of vitamin D feeding oil, or 0.25 per cent of fish liver oil concen- 
trate to the feed supplies the minimum requirement plus variable margins 
of safety. These vitamin D sources are equally effective for calves and 
should be selected on the basis of cost per unit of vitamin D, availability 
and convenience. Other vitamin D preparations should be fed according 
to their potency so as to supply 400 U.S.P. units per 100 lb. of body weight. 
Exposing the calves to sunlight in suitable weather and offering sun-cured 
hay after the first week or ten days are desirable practices. 


REFERENCES 


(1) Becupet, S. I., LANDsSBURG, K. G., AND HILL, O. J. Rickets in Calves. Pa. Agr. 
Expt. Sta. Bul., 291. 1933. 

(2) BECHDEL, S. I., HILsTon, N. W., GUERRANT, N. B., AND DuTCHER, R. A. The Vita- 
min D Requirement of Dairy Calves. Pa, Agr. Expt. Sta. Bul., 364. 1938. 

(3) BECHDEL, H. E., HALLMAN, E. T., HUFFMAN, C. P., AND DUNCAN, C. W. Pathology 
of Rickets in Dairy Calves. Mich. Agr. Expt. Sta. Tech. Bul., 150. 1936. 

(4) Krauss, W E., anp Knoop, C. E. Effectiveness of Ultraviolet Light Applied to the 
Head or Back Regions of Calves. Jour. Dairy Scl., 21: 705-711. 1938. 

(5) RuPEL, I. W., BoHSTEDT, G., AND HART, E. B. Vitamin D in the Nutrition of the 
Dairy Calf. Wis. Agr. Expt. Sta. Res. Bul., 115. 1933. 


| 
| 
| 
| 
| 
. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Le | 
| 
j 
| 
| 
| 
. 


SORGHUM FEEDS FOR DAIRY CATTLE. I. THE EFFECTS 
OF RESTRICTING LACTATING COWS TO 
ATLAS SORGO RATIONS* 


H. ERNEST BECHTEL, F. W. ATKESON anp MARVIN KOGER 
Department of Dairy Husbandry? 
J. S. HUGHES anp W. J. PETERSON 
Department of Chemistry 
W. W. THOMPSON 
Department of Veterinary Medicine, Kansas Agricultural Experiment Station 


Sorghums are widely used in dairy rations throughout the southwestern 
states. Their importance as a stabilizing influence on the agriculture in this 
region has increased since about 1930, primarily because of their drought- 
resistant nature. Thus, emergencies caused by hot, dry seasons—less favor- 
able to the production of corn, alfalfa, and other standard crops—have 
encouraged the use of increasing proportions of sorghums in dairy rations. 
Field observations (26) showed that feeding restricted rations of this general 
character to dairy cattle is reflected in low milk yields, poor reproduction, 
and unthrifty-appearing animals. 

While general field observations and the results of tests by various agri- 
cultural experiment stations show that sorghum feeds may be included in 
properly supplemented dairy rations with satisfactory results, little or no 
information is available on the nutrients actually contributed by these 
sorghum feeds. For this reason a long-time dairy feeding experiment was 
started at the Kansas Agricultural Experiment Station to study the effects 
of restricting cattle to sorgo rations and to study the nutritive deficiencies 
of these rations by comparing them with similar feeds supplemented with 
various feedstuffs. This long-time experiment was in progress continuously 
from 1938 until its termination in 1944. The Atlas sorgo which was used in 
this experiment has a sweet stalk and produces a kafir-like grain. It was 
used in these feeding tests because it is one of the most satisfactory and 
widely grown sorghums in Kansas. 


REVIEW OF LITERATURE 


When sorghum feed was first introduced into dairy rations in Kansas it 
gained the reputation of producing poor quality butter (24) and of tending 

Received for publication December 31, 1944. 

1 Contribution No, 160, from the Department of Dairy Husbandry. Contribution 
No. 299, from the Department of Chemistry. Contribution No. 100, from the Department 
of Veterinary Medicine. 

2 The authors are indebted to H. W. Cave and W. H. Riddell for their assistance in 
planning this work, and for supervising management of the cows during the early months 
of the experiment. 


531 


| 

| | 
| | 


532 H. ERNEST BECHTEL ET AL. 


to dry up cows (5). These beliefs were not in accord with the results of 
many feeding tests conducted by various agricultural experiment stations 
to determine the value of sorghum feeds in the form of pasture (21, 25), 
soiling crops (20, 21), fodder (3), silage (8, 14, 16, 17, 27) and grain (5, 6) 
in dairy rations. The results of these and numerous other tests showed that 
sorghums could be used with satisfactory results in dairy rations which con- 
tained the proper supplementary feeds. In so far as the authors were able 
to determine from the available literature, no feeding tests had been con- 
ducted to determine just what would be the effects of restricting lactating 
dairy cows to sorghum rations. 

A few months after the experiment described in this paper was begun, 
a somewhat similar study was initiated with one cow at the Nebraska Agri- 
cultural Experiment Station. Reports (1, 9, 10, 11) show that this cow was 
restricted to a ration of Atlas sorgo fodder, Atlas sorgo silage, and Sooner 
milo grain for two and a fraction lactation periods. This ration proved to be 
inadequate as shown by poor milk yields and by the development of a mal- 
nourished condition which necessitated termination of the experiment. The 
poor condition of this animal was attributed largely to a lack of vitamin A. 
No information was presented on the carotene content of the ration. 


MATERIALS AND METHODS 


Description of animals. Ten cows were restricted to Atlas sorgo rations 
for periods of time varying from 134 days to somewhat more than two lac- 
tations (table 1). Each animal had completed at least one lactation period 


TABLE 1 
Description of experimental dairy cows restricted to Atlas sorgo rations 
Cow Startea | Off expt. 

No. Breed Born wae. Date Reason 

44 H 11-23-33 | 12-22-38 1-10-41 | Supplement added to ration 
126 H 1-19-33 | 12-24-38 6— 5-40 | Died. Foreign body 
374 J 8-19-31 | 12-24-38 8 1-41 Supplement added to ration 
40 H 1-14-34 5-27-39 5-21-41 | Supplement added to ration 
275 A 12-24-34 9-22-39 7-20-41 Non-breeder 
282 A 11-19-35 | 10- 3-39 1-13-42 Supplement added to ration 
288 A 5-14-36 | 12-12-40 5— 3-41 | Supplement added to ration 
416A G 10-20-37 | 12-20-40 5- 3-41 Supplement added to ration 
143 H 1-15-35 10-24-42 10-25-43 Supplement added to ration 
185 H 7-21-39 10-24-42 10-25-43 Supplement added to ration 


under normal feeding conditions just prior to the experiment, so that lac- 
tation and reproductive data for the pre-experimental period were available 
for comparisons with similar data accumulated during the experimental 
feeding periods. 

Feeding and management. Cow 44 was placed on experiment 17 days 
after calving. Cows 288 and 416A were started on experiment on the day 
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of calving. The remaining cows were placed on experiment 33 to 57 days 
prior to their next calving dates to provide an opportunity for becoming 
adjusted to the new feeds during the dry period. 

The experimental rations were fed twice daily. They consisted of Atlas 
sorgo stover, Atlas sorgo silage, a grain mix formulated by incorporating one 
pound of stock salt with each 100 pounds of ground Atlas sorgo grain, and 
block salt; each of the first three cows placed on experiment also received 
molasses in their rations during the first few weeks of the experiment in 
order to increase the palatability of the sorgo feeds. The stover was chopped 
and fed to the limit of each cow’s appetite. Silage was fed at the daily rate 
of 2 pounds per 100 pounds of body weight. An effort was made to feed 
sufficient of the grain mix along with the roughages to meet the animals’ 
calculated minimum requirements of total digestible nutrients for mainte- 
nance and milk production. In these caleulations, Morrison’s (13) mini- 
mum requirements were used. The total digestible nutrients in the experi- 
mental feeds were estimated by using Morrison’s digestibility-coefficients for 
sweet sorghum grain and sweet sorghum silage. In the absence of coefficients 
for sweet sorghum stover in Morrison’s table, the coefficients for sweet 
sorghum fodder were used. A daily minimum of one pound of grain mix 
was fed per cow when in milk production. An average of approximately 
46 per cent of the dry matter of the total ration was derived from stover, 
31 per cent from silage, and 23 per cent from grain. During the two-month 
period preceding calving, each dry cow was fed the grain mix at the approxi- 
mate rate of one pound per 100 pounds of body weight. No grain mix was 
fed to dry cows prior to the two-month period preceding the next freshening 
date. Block salt was fed ad libitum in each manger. Drinking water was 
provided in a stock tank in the exercise lot. Water consumption was not 
recorded, but all feeds fed and refused were weighed twice daily for each 
cow. 

The cows were hand-milked twice daily, and the weight of the milk 
recorded. Samples from each of the milkings were composited and Babcock 
fat tests made on them as of the 10th, 20th, and last days of each month. 

Wood shavings were used for bedding in the barn. Exercise was pro- 
vided twice daily in an outdoor lot. Beginning in February, 1940, all cows 
were muzzled when in the exercise lot because some of them developed de- 
praved appetites. Each muzzle was constructed to permit reasonable free- 
dom for drinking and for jaw movements. 

Body weights were obtained at the end of each month, at the beginning 
of each dry period, and before and after each calving. Several photographs 
of each animal were taken during the experiment. 

Daily notations on general observations of interest were made by the barn 
attendant. In so far as possible, each cow was bred to conceive approxi- 
mately three months after each calving in order to maintain about 12-month 
calving intervals. 
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Chemical analyses. The feeds were sampled once each month during 
most of the experiment. Monthly analyses included moisture on each feed, 
in addition to carotene on the roughages. A portion of each monthly feed 
sample was composited for routine feedingstuffs analyses by six-month 
intervals. 

Blood samples were taken for chemical analysis from the juglar vein of 
each cow several times during the experiment. Calcium, phosphorus, caro- 
tene,; and hemoglobin were: among the constituents determined. 

During part of this experiment, milk samples from each of the cows were 
studied for a number of factors including ash, calcium, phosphorus, mag- 
nesium, sodium, potassium, chlorine, ascorbic acid, riboflavin, protein, laec- 
tose, and oxidation potentials; fat studies included measurements of color, 
refractive index, and melting point determinations. These analyses were 
made largely under the supervision of an associate* now on military leave, 
and for this reason the data are not summarized in the present report. 

Pathology. Sick animals received prompt veterinary attention, and all 
post mortem examinations were conducted by a veterinarian. All cows with 
irregular reproductive records were subjected to ovarian massage, to treat- 
ment with ovarian extract, or to such other measures which seemed desirable 
but which excluded the use of supplemental feedingstuffs. Several blood 
samples from each cow were taken at different times during the experiment 
for microscopical studies of the lymphoid and myeloid elements. 


RESULTS 


Milk production. Under the conditions imposed in this experiment milk 
production declined when dairy cows were restricted to rations derived from 
the Atlas sorgo plant (table 2). 

When ealeulated to a four per cent fat-corrected basis (12), milk produc- 
tion during the first year on the experimental sorgo rations was equivalent 
to an average of only 52 per cent of the milk produced by the same cows 
when fed normal rations during the previous lactation year ; the equivalents 
for the individual cows varied from as little as 39 per cent to as much as 71 
per cent of the milk produced on normal rations. Four of the cows, which 
were continued on the sorgo rations for a second lactation year, produced 
from 18 to 26 (average 24) per cent as much milk in this period as they 
yielded on normal feed during the last pre-experimental lactation year. 

The lactation graphs of two representative cows (fig. 1) show that aver- 
age daily milk production after the first 30 days started out at progressively 
lower levels as the animals were continued on the experimental sorgo ration. 
The graphs also show that the sorgo feeds were conducive to a more rapid 
rate of decline in daily milk production during the early months of lacta- 
tion than occurred in the corresponding intervals of the pre-experimental 

3C. H. Whitnah, Dairy Chemist, Kansas Agricultural Experiment Station. 
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lactations on normal feed. It is also apparent (fig. 1 and table 2) that the 
cows tended to dry up much sooner during the sorgo feeding periods. 

In addition to the depressing effect on milk production, the experimental 
sorgo rations were associated with decreases in milk-fat percentages (table 2) 


TABLE 2 


Lactation records and body weights of experimental cows before and after 
restriction to Atlas sorgo rations 


Peak yieldt Lactation record Av. body wt.—lbs. per cow 
Cow | Lact.*| Days Days Be- | 4 ¢ter | 4™0- = 
No. | No. | milked| Lbs. | after — Lbs. % |Lbs.| fore eo after aites 
milk | calv- YS) milk | fat | fat | ealv- | “ ealv- i 
ing ing ing ing — 
ing 
44 3 308 | 47.6 34 | 305 | 9936 | 3.54 | 352 | .... % os 
4 295 | 42.8 8 | 295 | 5595 ! 3.84 | 215 1215 | 1047 | 1020 
5 241 | 27.0 5 | 241 | 2735 | 3.36] 92) 1155 | 1030 | 923) 951 
126 3 348 | 41.0 | 140¢/ 305 | 9616 | 3.60 | 346) 
4 243 | 41.8 8 | 243 | 505i | 3.50 | 177 | ......... | 1437 | 1159 | 1071 
5 116 | 20.4 4 | 116 969 | 3.83 | 37 | 1206 | 1090 | 1043 
374 5 284 | 31.3 33 | 284 | 5448 | 5.01 | 273 ; 
6 226 | 23.6 25 | 226 | 2677 | 4.33 | 116 | 1016 | 976 | 721] 675 
7 451 | 19.5 12 | 305 | 1772 | 356 | 63 | 824] 749} 663] 633 
8 1l . | 833 | 757 |" 
40 3 312 | 40.9 23 | 305 | 7434 | 3.48 | 258 | ...... 
+ 284 | 30.9 19 | 284 | 3271 | 3.27 | 107 | 1417 | 1195 | 1015 | 1061 
5 313+} 14.3 13 | 305 | 1405 | 3.20} 45 | 1196 | 1049 | 928 | 1036 
275 2 270 | 35.9 26 | 270 | 5170 | 4.32 | 223] . 
3 609 | 26.1 14 | 305 | 2880 | 3.79 | 109 | 1291 | 1140 | 851] 850 
282 1 456 | 47.4§| 55 | 305 | 8900 | 3.83 | 341 
2 254 | 29.0 30 | 254 | 3822 | 3.66 | 140 | 1249 | 1126 | 850] 776 
3 280 | 15.0 8 | 280 | 2522 | 3.13 | 79 955 | 747] 832 
30 977 | 886 | ......... | .. 
288 2 306 | 42.1§| 34 | 305||| 5671 | 4.35 | 247 | ...... | eee 
3 143 | 35.36] 35 | 143 | 3415 | 4.33 | 148 | ..... 1018} 913 
416A| 1 351 | 43.8§) 55 | 3059} 7820 | 4.04 | 316 | .... 
2 134 | 34.9 8 | 134 | 3262 | 3.53 | 115 | ..... 1052 | 840 
143 4 524 | 87.6§| 32 | 305 | 10415 | 3.49 | 363 a 
5 279 | 38.0 18 | 279 | 5004 | 3.30 | 279 | 1520 | 1174 | 1080 | 1074 
185 1 301 | 62.9 46 | 301 | 10397 | 2.90 | 302 - 
2 325 | 37.2 41 | 235 | 4427 | 2.48 | 110 | 1269 | 958] 887] 805 


* First lactation represents last record completed by cow before beginning of experi- 
ment. 
+t High day for the lactation period. 
+ No explanation available for subnormal yields during first 5 months. 
§ Three-time milking. All other data on two-time milking basis. 
|| Yield in first 143 days: 4807 Ibs. milk, 4.31% fat, and 207 Ibs. fat. 
Yield in first 134 days: 4812 lbs. milk, 4.17% fat, and 201 Ibs. fat. 


as determined by the Babcock test. These decreases varied in magnitude 
up to 0.77 per cent of fat in the milk. All cows were so affected. During 


the second lactation on the experimental feeds the average per cent of fat in 
the milk for the entire lactation was further depressed. These decreases in 
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DAYS AFTER PARTURITION 

Fig. 1. Average daily milk production of cows 44 and 374 for the lactation period 
completed on normal feed just prior to the experiment, and for the two succeeding lacta- 
tion periods during which each animal was restricted to Atlas sorgo rations. (Data plot- 
ted on semi-logarithmic paper. Data excluded for first 30 days of each lactation period.) 
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fat percentage occurred during periods of marked depression in the total 
amount of milk produced, whereas a decline in daily volume of milk usually 
is associated with an increased percentage of milk-fat. 

General appearance and condition of cows. As the experiment pro- 
gressed, the cows became thin in flesh, their hair became lusterless and 
unkempt in appearance, the skin seemed to get dry and abnormally scurfy, 
and lice infestations appeared to be more troublesome on these animals than 
on their better-fed stablemates. 
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Fig. 2. Body weights of cows 44 and 374 covering a period of approximately two 
consecutive calving intervals during which the animals were restricted to Atlas sorgo 
rations. 
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Losses in body weight during the first lactation on sorgo were only partly 
regained before the next calving date. Weight losses tended to be smaller 
during the second lactation on sorgo feed. Cows 374 and 282 weighed more 
at the end of the second calving interval on the experiment than they did at 
the end of the preceding calving interval, probably because of longer dry 
periods (table 2 and fig. 2). 

One animal (cow 185) was so badly emaciated that she died within a few 
days after parturition, after having been on the experiment thirteen months. 
Her liver at this time contained appreciable amounts of vitamin A. Post- 
mortem findings included considerable serous degeneration of the fatty tis- 
sues, which was regarded as a characteristic of emaciation. A number of 
the small lymph nodes in the muscular tissues showed some enlargement, the 
significance of which was not determined. 

Reproduction. The reproductive records show that individual differ- 
ences occurred between cows fed sorgo rations, and that these differences 
weré comparable to those observed between cows fed normal rations. For 
example, cow 44 required only one service per conception and she calved at 
approximately 365-day intervals as planned. However, cow 374 became 
pregnant only after the use of ovarian extract following her second calving 
on experiment, and a greater number of services per conception was required 
after her next parturition. Cows 126 and 40 also appeared to have more 
breeding irregularities on sorgo feed, particularly during the second year, 
than occurred prior to the experiment. This suggests that the sorgo rations 
may have been responsible for breeding troubles in some cows. Cow 275 
was sold as a non-breeder but she had an irregular breeding record prior to 
the experiment. 

Of the 15 calves born during this experiment all appeared vigorous and 
healthy except for symptoms characteristic of vitamin A deficiency in a male 
ealf dropped by cow 374 at her second parturition on experiment. This calf 
breathed unusually fast, his pasterns were knuckled over, and he was barely 
able to rise to his feet. The weak condition of this calf was in keeping with 
the low blood carotene of his dam during that gestation period (table 3). 
The birth weights of calves born after their dams were fed sorgo rations for 
some time tended to be lighter than those of calves dropped by the same cows 
when fed normal rations, an observation which is not unexpected (18). 

Blood studies. Data on mineral composition of the blood are within the 
range of normal values for dairy cows (table 3). 

The fiuctuations in blood serum carotene values reflect the wide varia- 
tions in the carotene content of the feeds. The average blood carotene values 


‘for most of the lactation periods were above the value necessary for normal! 


reproduction. In three cases, however, the average carotene value for the 
lactation period was less than 100 micrograms per 100 cubic centimeters, 
which is too low for the development of normal calves (13). In one of these 
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cases (cow 374) a weak calf was born; in a second case (cow 288), conception 
did not occur; and in a third (cow 40), the dam gave birth to a dead calf 
even though she received an alfalfa supplement in her ration beginning with 
the fourth month of gestation following which the blood serum carotene 
reached values as high as 340 micrograms per 100 cubic centimeters. Mild 
eases of night blindness were observed in some of the cows having low blood 
carotene values. 

Most of the hemoglobin data were lower than the normal values reported 
by Brooks and Hughes (4). These suggest that the sorgo feeds may be low 
in the organic nutrient essential for the production of hemoglobin. 


TABLE 3 


Chemical analyses of blood samples obtained from dairy cows restricted 
to Atlas sorgo rations - 


ow No. of Blood composition following the calving indicated 
+ calving 
No. on expt. Total Ca Inorg. P Carotene Hemoglobin 
mgs./100 ce. mgs./100 ce. mgs./100 ce, mgs./100 ce. 
serum _ serum serum blood 
44 1st 10.63 5.0 0.248 9.24 
2nd 10.26 4.6 0.164 8.96 
126 1st 10.19 4.5 0.249 9.18 
2nd 9.17 3.8 0.143 9.20 
374 1st 10.48 5.4 0.212 9.58 
2nd 10.27 5.5 0.095 9.90 
40 1st 10.46 5.6 0.192 9.45 
2nd 10.46 5.0 0.098 9.28 
275 1st 10.53 6.2 0.138 11.22 
282 1st 10.16 6.1 0.167 9.55 
2nd 10.49 5.6 0.125 9.93 
288 1st 10.30 7.2 0.093 13.37 
416A 1st 10.36 5.7 0.170 11.30 
143 1st . 10.00 5.3 0.164 9.67 
185 Ist 10.50 5.3 0.123 9.67 


Microscopical studies of the lymphoid and myeloid elements revealed no 
significant changes in these cellular constituents of the blood. 

Nutrient intakes and requirements. The chemical composition (table 4) 
of the sorgo feeds by periods during the experiment shows that all feeds were 
low in crude protein, that the grain mix was uniformly low in calcium, and 
that the carotene content of the roughages varied widely between periods. 

The estimated daily requirements and intakes of digestible protein and 
of total digestible nutrients for two representative animals (cows 44 and 
374) are presented in table 5. In calculating the intakes of digestible nutri- 
ents, digestibility-coefficients were used from digestion trials at this station 
with dairy cows that had been restricted to unsupplemented sorgo rations 
for six months or longer. Certain of these values were appreciably lower 
than the coefficients of Morrison’s (13) which were used in estimating feed 
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needs during the experiment. They were also lower than those obtained 
with normal cows fed similar rations. The lower digestibility-coefficients 
obtained with the restricted cows versus the normal cows will be discussed 
in a later paper in this series on sorgo feeding. 
Nutrient intake data are presented as a matter of interest within the 
limitations of the sampling methods used. However, since the feeds, par- 
ticularly stover as fed, varied considerably in moisture, and since adjust- 
ments for nutrient intake were made from moisture analyses of feed samples 


TABLE 4 


Composition of composite samples of feeds used in Atlas sorgo rations, 
calculated on a moisture-free basis 


Period Description Crede Ether | Crude Ash N-free 


of feed* ar extract | fiber extract 


Caro- 
P Ca tenet 


% % % % % % 7 % mgs./100 


gms. 

Jan.—June | Stover 6.48 2.49 30.9 | 8.63 51.5 0.12 | 0.45 0.93 

1939 Silage 10.18 2.35 27.8 | 8.13 51.5 | 0.19 | 0.36 4.42 
Grain Mix 12.84 3.42 1.4 | 1.48 80.9 0.37 | 0.03 

July—Dee. | Stover 4.04 1.86 30.1 | 7.80 56.2 0.11 | 0.42 0.50 

1939 Silage 10.24 2.56 28.1 | 9.65 49.5 0.10 | 0.91 3.80 
Grain Mix | 12.21 3.31 a7 1 S33 80.1 0.33 | 0.03 

Jan—June | Stover 3.24 2.83 33.8 | 8.14 52.0 0.10 | 0.32 0.39 

1940 Silage 9.67 2.21 33.8 | 9.05 45.3 0.21 | 0.37 3.17 
Grain Mix | 12.93 4.18 1.7 | 2.37 78.9 0.39 | 0.02 

July—Dee. | Stover 3.58 2.22 32.2 | 7.58 54.4 0.10 | 0.38 0.69 

1940 Silage 9.40 2.65 26.2 | 7.28 54.5 0.21 | 0.35 1.31 
Grain Mix | 10.98 5.96 2.2 | 3.50 77.4 0.37 | 0.03 

Jan—July | Stover 6.43 2.36 36.7 8.64 45.9 0.11 | 0.43 1.12 

1941 Silage 9.29 2.88 30.6 | 9.11 48.1 0.35 | 0.38 0.60 
Grain Mix | 12.25 3.55 19 | 2.95 79.3 0.37 | 0.02 


* % moisture in feeds as fed varied from 7.9 to 54.5 for stover, 52.5 to 80.7 for silage, 
and 8.5 to 14.6 for grain mix. Block salt contained 0.98% Ca and no P. 
t Averages of monthly carotene determinations. 


taken only once each month, the data on nutrient intake cannot be con- 
sidered absolute. 

Since all constituents in the sorgo rations were low-protein feeds (table 
4), it is not surprising that both cows apparently received insufficient digesti- 
ble protein (table 5) during most of the lactation period to maintain their 
body weights and to lactate at the levels recorded during this experiment. 
During the dry periods, however, when grain mix was fed at the approxi- 
mate daily rate of 1 pound per 100 pounds of body weight, the digestible- 
protein intakes exceeded calculated body requirements. Using calculations 
based on digestion trials with animals restricted previously to sorgo rations, 
it ean be seen that cows 44 and 374 received only about 55 to 60 per cent as 
much digestible protein as required during their lactation periods. These 
deficits in digestible crude protein are based on minimum, rather than on 
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recommended, protein requirements (23). When it is realized that they 
prevailed over periods of several months, these protein deficits take on major 
significance because low-protein rations depress the apparent digestibility 
of the nitrogenous as well as the non-nitrogenous constituents in rations 
(23). Therefore, it seems reasonable to conclude that the unsatisfactory 
results obtained in this experiment with Atlas sorgo rations were attributa- 
ble at least in part to insufficient digestible crude protein. 


TABLE 5 


Average daily nutrient intakes and requirements for dairy cows 44 and 374 
when restricted to Atlas sorgo rations 


Intake Requirement 


Period 


Dig. prot. | Tot. dig.nut.| Carotene | Dig. prot. | Tot. dig. nut. 


lbs./day lbs./day mgs./day Ibs./day lbs./day 
1939 Jan.—Mar. 0.92 12.5 136 1.77 15.9 
Apr.—June 0.81 10.5 184 1.29 12.1 
July—Sept. 0.59 8.6 113 0.84 8.7 
Oct. -Dee. 0.74 11.5 113 0.64 7.5 
1940 Jan.—Mar. 0.58 10.2 149 1.30 12.2 
Apr.—J une 0.39 8.1 36 0.86 8.7 
July—Sept. 0.41 8.4 76 0.65 7.2 
Oct. —Dee. 0.43 8.1 60 0.58 6.7 
Cow 374t 


1939 Jan. 0.74 10.2 81 0.61 


7.1 

Feb.-Apr. 0.60 7.7 75 1.26 11.7 
May-July - 0.59 7.4 103 0.87 8.4 
Aug—Oct. 0.35 5.6 66 0.53 5.7 
Nov.—Jan. 0.59 9.1 131 0.46 5.4 

1940 Feb.-Apr. 0.41 74 63 0.92 8.8 
May-July 0.33 6.4 22 0.60 6.2 
Aug—Oct. 0.32 6.5 67 0.52 5.7 
Nov.—Jan. 0.36 6.2 70 0.53 5.7 

1941 Feb.-Apr. 0.57 8.1 76 0.59 6.4 
May-July 0.65 8.8 32 0.54 6.1 


* Calved 12- 5-38, 12-26-39, 12-25-40. 
tCalved 2-12-39, 2- 5-40, 7-21-41. 


Using the computed intakes from table 5, it appears that cows 44 and 374 
consumed an average of only about 80 per cent of their total-digestible- 
nutrient requirements in the first several months of their first lactations on 
sorgo rations; deficits during the remainder of the experiment were less 
marked, particularly for cow 374. This indicates that insufficient total- 
digestible nutrients, as well as insufficient digestible protein, may have con- 
tributed to the unsatisfactory results from feeding sorgo rations. Although 
the cows were fed to the limit of their appetites, the feed intake was insuffi- 
cient to meet the cows’ needs either for total digestible nutrients or for 
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digestible protein. The dry matter intake was much below other cows on 
more normal rations, and also below that of these same cows when later 
shifted to better balanced rations. Cows usually do not eat fodder so readily 
as feeds such as alfalfa hay. After several months on the experimental 
feeds, however, the cows seemed to eat reasonable amounts of the chopped 
stover. Although palatability of feeds, as commonly considered, may have 
been a factor, nevertheless, the fact that the cows often failed to consume 
their allotted amount of silage which was of excellent quality, suggests some 
factor other than palatability as a contributing cause to the deficient feed 
intake. Anorexia may have been the cause since deficiency of protein in a 
ration affects the amount of feed ingested. 

Based on suggested standards for dairy cattle (22), the calcium intakes 
(table 5) were ample for cow 44 at all times except in the second month of 
the second lactation: on the experimental feeds and for cow 374 except in the 
first month of the first lactation and the first month of the third lactation. 
The phosphorus intakes (table 5), however, fell short of the estimated re- 
quirements during several of the months for both cows, but at no time did 
the blood serum inorganic phosphorus values fall below normal. This indi- 
cated that phosphorus deficiency was not a contributing factor during this 
experiment. 

Dairy cattle require a minimum of about 40 to 45 milligrams of carotene 
daily per 1000 pounds of body weight for reproduction, but the requirements 
for lactation may be considerably lower (15, 19). Cow 44 received adequate 
amounts of carotene except for a three-month period during the second lac- 
tation on the experiment. Cow 374 received inadequate amounts of caro- 
tene during the 3rd, 4th, 5th and 6th months of the second lactation, and the 
1st month of the third lactation on the experimental feeds. These defi- 
ciencies are reflected in the blood serum carotene values (table 3). 

One of the 15 calves born while their dams were restricted to sorgo rations 
showed symptoms of vitamin-A deficiency. This, together with the fact that 
mild eases of night blindness occurred among some of the cows, and the fact 
that only about 80 per cent of the carotenoid pigments in the silage and 
stover represented beta carotene, all point toward some vitamin-A deficiency 
in the animals. 

DISCUSSION 


The experimental cows were fed in much the same manner as these 
rations are often fed by farmers in the sorghum-growing areas. Likewise, 
an attempt was made to feed the cows all the total digestible nutrients they 
should require, according to accepted standards (13). The extremely low 
plane of milk production and the near-emaciated appearance of the cows 
under these feeding conditions are rather typical of the observed results in 
farmers’ herds when similar rations are fed. 

Although the unsatisfactory results are unquestionably caused by the 
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restricted sorgo ration, the inefficacy of the ration seemed to be due to a 
combination of causative factors rather than to a single nutrient deficiency. 
At least until further experiments with greater refinements in procedure are 
made, more specific conclusions are not justified. 

Since calcium and phosphorus, with a few temporary and rather typical 
exceptions, seemed sufficient, deficiency of these minerals does not seem to be 
a contributing factor. Although some deficiency in vitamin A is suggested, 
the evidence seems too slight to be a primary cause for the poor results. The 
two outstanding facts are deficiencies in digestible protein and in total 
digestible nutrients. The deficiency of digestible protein was expected. 
Several reasons might be suggested for the deficiencies in total digestible 
nutrients. The appetites of the cows were more limited than when on better 
balanced rations. Also, the digestion coefficients for certain nutrients were 
lower than those of cows just taken off normal rations. The reason for this 
was not determined. Thus protein deficiency directly, and possibly indi- 
rectly by causing anorexia, may be the primary causative factor, coupled 
with lowered efficiency in digestion. The results, however, do not preclude 
the possibility of other nutrient deficiencies. 


SUMMARY AND CONCLUSIONS 


Ten dairy cows were restricted to rations of Atlas sorgo stover, silage, 
and grain, supplemented only with salt and drinking water. The length of 


time that each animal was restricted to sorgo feeds varied from less than one- 
half of a lactation period to somewhat more than two calving intervals. 
Each cow had completed at least one lactation under normal feeding condi- 
tions just prior to the experiment. 

Milk productions, body weights, and breeding records are summarized 
foi each of the ten cows. Feed requirements and intakes are presented for 
two representative cows. The following statements are based on the result- 
ing data and observations : 

1. Dairy cows restricted to Atlas sorgo rations—in which an average of 
approximately 46 per cent of the dry matter was derived from stover, 31 per 
cent from silage, and 23 from grain—consistently produced less milk than 
normal. The weight of milk obtained during the first year on sorgo feed 
was equal to only 52 per cent, and that during the second year only 24 per 
cent, of the pre-experimental normal yield. The milk-fat percentages aver- 
aged lower during the lactations when the rations were restricted to sorgo 
feeds and salt. 

2. Body weight declined as much as 30 per cent during a single lactation 
when unsupplemented sorgo rations were fed. Concurrent with these weight 
losses, the cows developed an emaciated, unkempt, malnourished appearance. 
One cow died as a result of malnutrition. 

3. The reproductive performance of cows restricted to the sorgo rations 
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showed no marked effects which could be ascribed to the conditions of the 
experiment. Only 1 of the 15 calves born during the sorgo-feeding periods 
showed symptoms of vitamin-A deficiency. 

4. Blood studies showed normal serum concentrations of total calcium 
and inorganic phosphorus. Carotene values of the blood serum varied from 
averages of 249 to 93 micrograms per 100 cubic centimeters of serum. Hemo- 
globin values usually were below 10 grams per 100 grams of blood. No sig- 
nificant changes were noted in the lymphoid and myeloid elements. 

5. The experimental dairy cows received not more than about 60 per cent 
of the digestible protein, and about 80 per cent of the total digestible nutri- 
ents, needed to meet minimum requirements for body maintenance and milk 
production. During some of the periods, the carotene intakes and blood 
serum concentrations of carotene were below the values considered necessary 
for normal reproduction. 

6. While the intakes of digestible protein and of total digestible nutri- 
ents were sufficiently low to account for decreased milk yields, the results 
do not preclude the possibility of other nutrient deficiencies in these sorgo 
rations. 
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INFLUENCE OF INCUBATION AT LOW TEMPERATURES ON 
HEAT RESISTANCE OF SWISS CHEESE STARTER 
CULTURES’ 


J. G. VOSS2 ano W. C. FRAZIER 


Department of Agricultural Bacteriology, University of Wisconsin 


The starter bacteria used in the manufacture of Swiss cheese should be 
resistant to heat and able to initiate growth and acid production at high tem- 
peratures, so that growth of undesirable bacteria will be suppressed and acid 
formation will take place at a rate that will result in adequate drainage of 
the whey and development of the desired physical characteristics of the 
pressed curd. That growth at low temperatures might produce satisfactory 
starter cultures has been suggested by previous work. 

In a study of the influence of incubation temperatures on the heat resis- 
tance of starter cultures, Elliker and Frazier (4, 5) found that growth of 
Streptococcus thermophilus at temperatures somewhat below the optimum 
increased the ability of the culture to initiate growth after heat-shock, while 
Lactobacillus helveticus was most resistant, on the same basis, after growth 
at more nearly optimal temperatures. Peppler and Frazier (10) found that 
growth of L. helveticus at 25° C. also increased the ability of the organisms 
to withstand a severe heat treatment, as judged by the rate of lowering of 
pH in skim milk after heat treatment. It was further noted that the time of 
both ineubation and storage of cultures of these organisms influenced their 
resistance to heat (9, 10). 

Previous work had shown also that such factors as slight variations in the 
medium (5) and growth in association with a film yeast (10, 11) might influ- 
ence the heat resistance of these organisms. 

Some workers have found that growth of certain bacteria at low tempera- 
tures or at a slow rate increases their resistance to adverse environmental 
factors. This has been observed with Escherichia coli (12, 13), 8. lactis (2, 
14), and a thermodurie streptococcus (1). Similarly, Erekson and Hast- 
ings (6) concluded that growth of Swiss cheese starter cultures at a slow rate 
rendered them able to grow more rapidly when exposed to the favorable 
environment within the cheese. 

In view of the above findings, the influence of growth at temperatures 
near the minimum on the heat resistance of two organisms commonly used as 
Swiss cheese starters has been investigated. 
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METHODS 


The organisms used were Lactobacillus bulgaricus (strain Ga) and 
Streptococcus thermophilus (strain C;). The methods of handling and 
heat-shocking the cultures were those of Elliker and Frazier (4). The 
counts of organisms for growth curves were made by the direct microscopic 
method with staining by the Gram method and with only Gram-positive cells 
counted (7). Because the lactic bacteria used form long chains during 
active multiplication, their growth cannot be followed by the plate method. 
At this time even a plate count adjusted to compensate for length of chains is 
unsatisfactory, for the numbers of cells per chain in the final dilution in the 
plating method differ from the numbers per chain on the stained slide of the 
microscopic method. The direct counts were used not as a count of absolute 
numbers, although this count was much more nearly correct than a plate 
count would have been, but as an indication of differences in the ability of the 
organisms to resume active growth after heat treatment and to demonstrate 
rates of increase in numbers after growth was under way. <A few dead cells 
are counted immediately after the heat treatment, but by the time the phase 
of logarithmic growth is reached the few heat-killed cells have no significant 
effect on the total count. Experience has shown that these counts are of 
viable cells for the remainder of the period of counting given in the data. 

However, all counts to estimate percentage survival after heat-shock 
were made by means of triplicate plates of the carrot-liver agar of Garey 
et al. (8). Apparent counts of viable cells were corrected for the average 
number of cells per chain, as determined by direct count. 

Typical growth curves from cultures in reconstituted skim milk at 37.2° 
C. and at a lower temperature were made from direct counts. The period 
of incubation at the lower temperature was chosen so as to give cultures of 
the same physiological age as those grown at 37.2° C. for 12 hours, as judged 
by the relative positions on the growth curves after incubation for the pre- 
seribed periods. It also was shown that cultures, previously grown at the 
lower temperatures, grew at the same rate in new medium on incubation 
at 37.2° C. as did cultures previously grown at 37.2° C. Thus, any differ- 
ences in the growth curves at 37.2° C. after heat treatment were attributable 
only to differences in heat resistance. 

For determination of the heat resistance after growth in reconstituted 
skim milk, 750-ml. Erlenmeyer flasks containing 440 ml. of the medium were 
inoculated with a mixture of equal parts of culture and sterile two per cent 
sodium citrate, which served to disperse the clumps of bacteria. These flasks 
were heated in a water bath at the designated temperature for 30 minutes, 
cooled, and incubated at 37.2° C. or at a higher temperature. Growth curves 
were drawn from direct counts, and the rates of acid production shown by 
plotting pH values and titratable acidities. Differences in curves obtained in 
this manner indicated differences in the ability of the organisms to resume 
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active growth and fermentation after heat treatment, and were thus a mea- 
sure of the relative suitability of the cultures for use as Swiss cheese starters. 
Comparisons were made in this manner of the activity after heating of cul- 
tures grown at the commonly used temperature of 37.2° C. and at tempera- 
tures near the minimum for growth in the skim milk medium. 

All differences in heat resistance after growth at the different tempera- 
tures were found to be reproducible, and thus to represent real differences, 
and were large enough to be significant in their influence on the cheese. 


RESULTS 


Effect of growth at 24.3° C. on Lactobacillus bulgaricus. Preliminary 
work showed that incubation of L. bulgaricus in reconstituted skim milk at 
24.3° C. for 84 hours produced cultures equivalent in physiological age to 
those given by incubation at 37.2° C. for 12 hours. Accordingly, 750-ml. 
flasks containing 440 ml. of skim milk were inoculated with 3 and 4.4 ml. of 
citrate mixtures from 100-ml. bottles grown at 37.2° and 24.3° C., respee- 
tively, in order to add nearly equal numbers of cells to the medium. The 
flasks were then held at 63° C. for 30 minutes, cooled, and incubated at 37.2° 
C. Growth and acid production were followed over a period of 24 hours. 
The results given in table 1 and figure 1 show that incubation at the lower 
temperature had increased the ability of the cells to initiate growth and fer- 
mentation at 37.2° C. after a severe heat treatment, when comparisons were 


TABLE 1 


Effect of incubation in skim milk at 24.3° and 37.2° C. on rate of growth and 
acid production of Lactobacillus bulgaricus at 37.2° C. after 
heating at 63° C. for 30 minutes 


Incubation temperature of inoculating culture 


24.3° C, 37.2° C. 
Time Bacterial H Titratable Bacterial H Titratable 
count P acidity count P acidity 
hours millions per cent millions per cent 
+ 00* 4.01 6.33 0.13 4.17 6.42 0.13 
0 3.01 6.30 0.13 3.27 6.39 0.13 
2 4.70 6.30 0.13 4.07 6.39 0.13 
4 9.28 6.28 0.14 5.28 6.34 0.14 
6 35.4 6.06 0.15 23.5 6.26 0.14 
8 169. 5.75 0.21 86.5 5.90 0.18 
10 523. 5.18 0.33 352. 5.37 0.26 
12 776. 4.50 0.55 686. 4.69 0.46 
14 1100. 4.18 0.71 1040. 4.28 0.66 
24 1180. 3.63 1.14 1260. 3.60 1.15 
Titratable acidity of inoculating culture 
per cent per cent 
1.03 1.06 


* Sample taken before heat-shock. 
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made with a culture grown at the higher temperature. When the experi- 
ment was repeated, with the incubation carried out at 47° C. after heat treat- 
ment, this difference was brought out still more clearly, as is shown in figure 
2. This ineubation temperature is comparable to that of cheese during early 
hours in the press. 

When heat resistance was measured by a more conventional method, it 
was found that the percentage survival of the cells grown at 37.2° C. was 
greater after heat treatment at 63° C. for 30 minutes than was that of the 
cells of the 24.3° C. culture. After correction of the plate counts for the 
average number of cells per chain, 97 per cent of the 37.2° C. were found to 
have survived, as compared with only 79 per cent of the 24.3° C. cells. It is 
apparent that difference in survival indicates an even greater difference in 
activity of individual cells after heating than is evident from figures 1 and 2. 
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Fic. 1. Growth and acid production by Lactobacillus bulgaricus in milk at 37.2° C. 
after growth at 24.3° and 37.2° C. and heating at 63° C. for 30 minutes. 


Further studies of cultures grown at 24.3° and 37.2° C. showed that their 
heat resistance was remarkably stable. Storage at 4° C. for 84 hours after 
growth at either temperature caused no significant change in activity after 
heat treatment. Incubation at 26.8° C. instead of at 24.3° C. likewise caused 
no observable change in this characteristic, indicating that the low tem- 
perature of incubation may be varied to an appreciable extent without loss of 
the increased activity after a severe heat treatment. Heat-shock at the time 
of the tenth successive transfer at 24.3° failed to show an increase in the 
proportion of the more resistant cells, the activity at 37.2° C. after heating 
being almost identical with that of the normal 24.3° C. culture. 

Growth of the lactobacillus at 24.3° C. in association with the film yeast, 
Candida krusei, had a marked influence on the activity after heat treatment, 
as is shown in figure 3. The growth of the lactobacillus was very poor in the 
mixed culture at 37.2° C. after heating, but acid production was much more 
rapid than with the pure culture of L. bulgaricus. Furthermore, the final 
titratable acidity (as lactic acid) was 1.6 per cent in the mixed culture, but 
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Fic. 2. Growth and acid production by Lactobacillus bulgaricus in milk at 47.0° C. 
after growth at 24.3° and 37.2° C. and heating at 63° C. for 30 minutes. 


only 1.0 per cent in the pure culture after 24 hours at 37.2° C. Direct 
chemical determinations showed that the extra acid in the former culture 
was principally lactic acid. Apparently growth with the film yeast greatly 
reduced the ability of the lactobacillus to grow after a heat treatment, but 
increased the fermentative capacity of the individual cells. 

Effect of growth at 28.2° C. on Streptococcus thermophilus. When the 
influence of growth in skim milk at a temperature near the minimum on the 
heat resistance of S. thermophilus was determined, the results were very 
different from those with L. bulgaricus. Flasks containing 440 ml. of re- 
constituted skim milk were inoculated with 3 and 4 ml., respectively, of 
citrate mixtures from a 37.2° C. culture incubated for 12 hours and a 28.2° 
C. culture incubated for 60 hours. Curves of growth and pH at 37.2° C., 
after the flasks had been held at 60° C. for 30 minutes, are shown in figure 4. 
Growth of this organism at the low temperature was found to decrease the 
ability to grow and produce acid after a severe heat treatment. When the 
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Fig. 3. Growth and acid production by Lactobacillus bulgaricus in milk at 37.2° (. 
after heating at 63° C. for 30 minutes; comparison of normal 37.2° C. culture with one 
associated with Candida krusei. 
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flasks were incubated at 48.8° C. after heat-shock, this difference was still 
more pronounced. 

With S. thermophilus the results obtained by plate counts before and 
after heating agreed with those given by determination of the activity of the 
cultures. After correction of the counts for the average number of cells per 
chain, the 37.2° C. culture showed a survival of 85 per cent of the cells, as 
eompared with only 75 per cent of the cells of the 28.2° C. culture. With 
this organism, therefore, survival and activity appear to be more closely re- 
lated than with L. bulgaricus. 

Further experiments showed that the activity of the 28.2° C. culture after 
heat treatment was not affected by storage at 8° C. for 84 hours, and that 
heat treatments at the time of 11 successive transfers at 28.2° C. did not show 
altered activity after heat-shock. Thus the heat resistance of the cells grown 
at the lower temperature, when measured in this manner, appeared to be 
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Fig. 4. Growth and acid production by Streptococcus thermophilus in milk at 37.2° 
C. after growth at 28.2° and 37.2° C. and heating at 60° C. for 30 minutes. 


comparatively stable. However, the activity of a culture grown at 30.3° C. 
was comparable to that of a 37.2° C. culture, rather than to that of one grown 
at 28.2° C. Apparently incubation at temperatures in the approximate 
range of 30° to 37° C. does not affect the activity of the organisms after 
heat treatment, but at lower temperatures, the heat resistance of the organ- 
ism is definitely decreased. 

Growth in association with Candida krusei at 28.2° C. had less effect on 
S. thermophilus than did the similar association on L. bulgaricus. The 
ability of the streptococeus to multiply after heat-shock was increased 
slightly by growth in the mixed culture, but the rate of fall in pH was almost 
identical with that of the pure culture. Associated growth, therefore, does 
not seem to offer such interesting possibilities as does growth of the lacto- 
bacillus. 

An unexpected observation was the stimulatory effect of a heat treat- 
ment on the growth rate of the streptococcus. Generation times of the un- 
heated 28.2° C. and 37.2° C. cultures during logarithmic growth at 37.2° C. 
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were found to be 40 and 42 minutes, respectively ; after heat-shock, however, 
the generation times of these cultures were 24 and 29 minutes. This effect 
of a severe heat treatment does not appear to have been reported previously. 
The difference in the rates of growth with and without a previous heat 
treatment is well outside the limits of experimental error, and may be due to 
an activation of the reproductive mechanisms of the cells by heat. If it were 
assumed that this difference was due to a selective killing of the cells with the 
longest generation times (over 40 minutes), it would be expected that with 
viable cells having generation times of 20 to 40 minutes still present, the 
logarithmic phase of the growth curves would show an upward deflection. 
Figure 4 shows that this was not the case. 


DISCUSSION 


The increased activity after heat-shock shown by L. bulgaricus grown in 
skim milk at 24.3° C. is in agreement with the findings of Peppler and 
Frazier (10), who observed a similar phenomenon on growth of L. helveticus 
at 25°C. Itis also in substantial agreement with the conclusion (12, 13, 14) 
that slow growth causes the production of more resistant cells. This work 
supports the view that, in at least some cases, growth at low temperatures in- 
duces the production of organisms better able to withstand adverse environ- 
mental factors than cells grown at temperatures nearer the optimum. 

It should be noted that these results are not in accord with those of 
Anderson and Meanwell (1) and Claydon (2), who found an increase in the 
heat resistance of lactic acid bacteria on growth at low temperatures, when 
survival of the cells was measured. In the present work the percentage 
survival of L. bulgaricus was decreased by growth at 24.3° C. The methods 
used are obviously of great importance in work of this type. 

The disagreement in the results when heat resistance was measured by 
two essentially unrelated methods, activity and survival, points out that 
there may be marked differences between the simple ability of the cell to 
survive and its ability to show active growth and fermentation soon after 
heating. It is apparent that in work of this kind, the characteristic of 
most practical significance is the one that should be measured. 

From a practical standpoint it appears that growth of L. bulgaricus 
at a temperature near the minimum produces a culture suitable for use as a 
Swiss cheese starter, since its ability to lower the pH after heating is in- 
ereased. Furthermore, the fact that a variation of a few degrees in the 
temperature of incubation makes little difference in the activity of the cells 
after heating shows that such cultures could be produced readily by ineuba- 
tion at room temperature without thermostatic control. 

It has been shown further that cultures grown at a low temperature re- 
tain their: activity during storage in the refrigerator, and thus are well 
adapted to use under practical conditions. The significance of the results 
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obtained after growth of L. bulgaricus in association with Candida kruset, 
however, can scarcely be assessed without trial in actual practice. 

When the heat resistance of S. thermophilus was measured under similar 
conditions, it was found that the increase in activity after growth at a tem- 
perature near the minimum is not a universal phenomenon. In this ease, 
however, interpretation of the findings is somewhat simpler, since measure- 
ments of both activity and survival agreed ‘in indicating that cells grown at 
a temperature near the optimum possessed the greatest degree of heat re- 
sistance. Activity and survival are apparently more closely related in the 
ease of 8. thermophilus than in the ease of L. bulgaricus. 

The observation by Peppler and Frazier (10) that the activity of S. 
thermophilus after heat-shock could be increased by growth at 25° C. is in 
disagreement with the results obtained here, but may be attributable to the 
fact that different strains of the organism were used. The influence of the 
temperature of incubation appears to vary with the strain, as well as with the 
species. 

This work shows that incubation of the streptococcus which was studied 
here at a temperature of 30 to 37° C. caused the production of cultures more 
suitable for use as Swiss cheese starters than those grown at a lower tempera- 
ture. However, there seems to be little difference in the influence of tem- 
peratures in the above range, so that the control of incubation need not 
necessarily be exact. 

The increased rate of growth of S. thermophilus after heat-shock is a 
point worthy of note. No explanation is advanced for this phenomenon, but 
it is undoubtedly of significance under practical conditions where starter 
cultures are subjected to a severe heat treatment as in the manufacture of 
Swiss cheese. 


SUMMARY 


1. Growth of Lactobacillus bulgaricus in reconstituted skim milk at a 
temperature near the minimum for growth increased the ability of the cells 
to initiate growth and fermentation at an early hour after heat treatment. 
This increased heat resistance was retained upon storage of the cultures in 
the refrigerator for several days. 

2. When heat resistance was measured by survival rather than by activity 
after heating, cells grown at a temperature near the optimum were found to 
be the most resistant. 

3. Growth of L. bulgaricus at a low temperature in association with 
Candida krusei greatly decreased the ability of the cells to grow after heat- 
shock, but increased the ability of the culture as a whole to produce acid. 

4. Growth of Streptococcus thermophilus in skim milk at a temperature 
near the minimum decreased the heat resistance of the cells, when that 
character was measured either by activity or by survival after heat-shock. 
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5. The rate of growth of 8. thermophilus at a temperature near the opti- 
mum, after incubation at either a low or an optimal temperature, was in- 
creased by heat-shock. 


(1) 


(9) 


(10) 
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EFFECT OF ATMOSPHERIC TEMPERARTURE ON BODY 
TEMPERATURE AND RESPIRATION RATE 
OF JERSEY CATTLE 


R. F. GAALAAS! 


Bureau of Dairy Industry, Agricultural Research Administration, 
U.S. Department of Agriculture 


An investigation to determine the effect of atmospheric temperature on 
the body temperature and the rate of respiration in Jersey cattle was con- 
ducted in 1941-42 at the Jeanerette, La., station of the Bureau of Dairy 
Industry. The station is in the Gulf coast region of Louisiana, and it is 
approximately 25 feet above sea level. The monthly mean air temperature 
normally ranges from 54° F. in January to 82° F. in July and August and 
is above 70° F. during the 5-month period from May to September, inclusive. 
The minimum temperature is seldom below 30° F. and the maximum is not 
often above 100° F. The relative humidity, however, is regularly high. 

The herd of Jersey cows at this station is usually on pasture from late 
January to late November. Shade and water are available to the cows while 
they are on pasture; when they are not on pasture they are housed in a 
loafing shed and fed hay and silage. The hay and silage are fed after milk- 
ing in both the morning and afternoon and the two principal grazing periods 
during the hot weather occur soon after milking in both the morning and 
afternoon. The cows that are on test are fed grain approximately at the 
rate of 1 pound for each 3 pounds of milk produced, and the cows in the 
regular milking herd are fed grain in more limited amounts. All the cows 
are milked twice a day. 


EXPERIMENTAL PROCEDURE 


In selecting the cows for this study an effort was made to include only 
those that were in normal health, that would be milking most of the time 
while under observation, and that were representative of the daughters of 
several different sires. The cows selected ranged from 2 to 11 years of age. 
Six of them had been shipped to the Jeanerette station from southern Ten- 
nessee in 1937, but the others were raised at the station. 

The cows were fed grain promptly after being put into the barn and read- 
ings of the body reactions were not started until they had finished eating and 
were standing quietly, which was usually in about 20 minutes. The readings 
were completed within about 14 hours. The time of feeding the grain was 
the same throughout the period under study and the time of feeding the 
roughage was reasonably uniform, both summer and winter. Under these 
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1In charge of the dairy work at the Iberia Livestock Experimental Farm, Jeaner- 
ette, La. 


555 


556 R. F. GAALAAS 


conditions the time of feeding would not affect the data unless a combination 
of feed and high air temperature would give a larger response than a combi- 
nation of feed and low air temperature. Readings were made on four cows 
each week while they were on pasture or in the loafing shed, and before they 
were put into the milking barn and fed grain. These readings were practi- 
cally the same as the readings on the same cows made 1 to 2 hours later in 
the milking barn and indicate that neither the movement to the barn nor the 
feeding, had any appreciable effect on these body reactions. 

Body temperature was taken with a 5-inch veterinary thermometer, 
which was inserted to its full length in the cow’s rectum. The respiration 
rate was determined by counting the flank movements for two 1-minute 
periods and calculating the average number per minute. 

Relative humidity was measured with a direct-reading, hair-type hy- 
grometer and the air temperature was measured with a mereury thermome- 
ter, both instruments being hung in a central location in the milking barn. 
The daily maximum and minimum air temperatures outside the barn and 
the amount of precipitation were also taken regularly, under standard 
Weather Bureau conditions, and the amount of cloudiness and the wind 
direction were noted. 

Readings were made on one group of cows each Tuesday from June 3, 
1941, through September 29, 1942, and on another group each Monday from 
June 1, 1942, through September 21, 1942. There were 21 cows in the Tues- 
day group, 4 of which were replaced at the end of the 1941 summer period, 
and 14 cows in the Monday group. Data were obtained for 21 cows during 
1941, for 34 cows during 1942, and for 17 cows during the summer period 
of each year, making a total of 3,298 individual readings of body tempera- 
ture and respiration rate available for study. When cows were known to be 
sick or abnormal, the data for the period of abnormality were not used. 

The term ‘‘heat tolerance’’ as used in this report (see page 562 and table 
3) refers to the efficiency of the animal in disposing of body heat in the pres- 
ence of a high air temperature. Thus, a cow having a higher than normal 
body temperature when exposed to a high air temperature range (85° to 
95° F.) is said to have a low heat tolerance, whereas one having a normal 
or near normal body temperature at the same air temperature range is said 
to have a high heat tolerance. 

The literature gives a rather wide range for normal body temperature 
for dairy cattle. Dukes (1) gives 100.4° to 102.8° F., with an average of 
101.5° F. as normal. Regan and Richardson (4) consider 101° to°102° F. 
as normal. 

DISCUSSION OF RESULTS 


In order to get an overall picture of the body reactions of the cows by 
seasons, the data were studied by summer months (June through Septem- 
ber), by winter months (November through April), and by the transitional 
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months (October and May) between the summer and winter seasons. Since 
the averages for both the Monday and Tuesday readings showed essentially 
the same relationships, only the Tuesday averages are given in table 1. 

In table 1 it will be seen that, regardless of the season or month, the aver- 
age body temperatures and the respirations per minute were consistently 
higher in the afternoon than in the morning, as were also the air tempera- 


TABLE 1 


Average seasonal air temperature, relative humidity, body temperature, 
and respiration rate, 1941-42 


Respi- 
: Indi- ration 
Air . “ Body 
Seasonal Read- Relative vidual move- 
period ings* — humidity cow — ments 
readings per 
minute 
A.M.| P.M.| A.M.| P.M. | A.M. | P.M. |A.M.|P.M.| A.M. | P.M. | A.M. | P.M. 
no. | no. | °F. | °F. % % no. | no, oF, oF. no. no. 
June 
through 
Sep- 
tember, 
1941... | 18 18 | 77.3 | 86.6 | 92.8 | 81.1 | 364 | 363 | 101.7 | 102.3 | 54.3 | 59.1 
October, 
1941 3 3 | 66.3 | 79.0 | 92.7 | 73.0 | 60] 60 100.9 | 102.0 | 39.4 | 57.7 
Novem 
ber, 
1941, 
through 
pril, 
1942 26 | 26 | 54.8 | 66.8 | 88.1 | 66.3 | 517 | 516 | 101.1 | 101.3 | 23.0 | 26.2 
May 
1942... 4 4 | 70.7 | 83.2 | 93.2 | 79.2 80 | 80] 101.4 | 101.9 | 35.4 | 45.3 
June 
through 
tember, 
1942¢.. | 17 18 | 75.7 | 86.3 | 94.2 | 80.1 | 332 | 352 | 101.5 | 102.4 | 45.5 | 62.1 


* Readings were made in the morning and afternoon on Tuesday of each week. 

+ Readings were also made on Mondays during this period, but are not included here 
since they showed essentially the same averages. 
tures. On the other hand, the relative humidity was consistently lower in 
the afternoon. 

Figure 1 shows the air temperatures, respirations per minute, and body 
temperatures by weekly averages from June, 1941, to September, 1942, inclu- 
sive, for the Tuesday afternoon readings. These graphs show the close rela- 
tionship between the air temperature and the body reactions and also that 
the body temperature and the respiration rate were decidedly higher during 
the hot summer months than during the winter. 

Table 2 shows the average body temperature and the respiration rate for 
all readings at each of the air temperatures encountered and also the stand- 
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ard deviation and actual range of the individual readings at each air tem- 
perature. Correlation and regression coefficients were calculated from a 
two-way frequency distribution by the methods described by Pear] (3). 
As will be noted in table 2, there was a wide range in the body tempera- 
ture of the individual cows, even at the lower air temperatures, the range 
being from 98° to 103° F. at air temperatures below 70° F. and from 99.8° 
to 105.7° F. at air temperatures above 70° F. The average body tempera- 
ture, however, varied only 0.6° at air temperatures below 70° F. and showed 
no relation to air temperature (7 =— 0.08); but at air temperatures above 
70° F. the average body temperature increased consistently with the increase 
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Fic. 1, Average weekly air temperature, body temperature, and respiration rate 
from June, 1941, through September, 1942, based on Tuesday afternoon readings only. 


in air temperature (r=+0.59). The standard deviation from the mean 
body temperature at each air temperature was generally less than + 0.5° 
in the air temperature range of 53° to 73° F. and showed a tendency to 
increase at air temperatures both below and above this range. There was a 
significant correlation between body and air temperatures for the full range 
of air temperatures (33° to 95° F.), the coefficient of correlation being + 0.57. 

The average respiration rate began to increase at a lower air temperature 
than did the body temperature (table 2). The increase first became notice- 
able at 51° F. The rate continued to increase slowly as the air temperature 
rose to 67° F. and then began to increase more rapidly. There was a very 
high correlation between respiration rate and air temperature for the full 
range of air temperatures (33° to 95° F.), the correlation coefficient being 
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TABLE 2 
Average body temperature and respiration rates at various air temperatures 
for all cows studied, 1941-42 
Air Read Body temperature Respirations per minute 
tempera- 

ture 8 Average St Range? Average St Range? 
oF. no. oF, oF, oF, no. no. no. 

33 20 101.14 0.96 98.6-102.4 15.2 3.0 12— 20 
39 20 101.27 0.33 | 100.6—-101.8 17.8 3.3 13— 24 
40 59 100.89 0.65 99.2-102.0 15.8 2.7 10— 24 
44 20 101.16 0.56 99.5-101.9 15.4 2.3 12- 22 
46 20 101.44 0.73 100.0-103.0 15.7 3.1 12— 23 
49 21 101.19 0.54 99.9-101.7 12.2 2.3 8— 15 
51 79 101.03 0.53 99.7-102.3 19.0 4.4 11- 32 
53 60 101.14 9.51 99.6—102.2 18.5 6.4 9- 33 
55 39 100.99 0.34 | 100.5-101.6 23.1 5.1 16— 36 
56 39 100.82 0.57 99.0-102.1 20.1 6.9 8- 32 
58 40 101.17 0.44 99.6-101.9 19.8 3.6 14— 29 
59 42 101.08 0.40 | 100.2-102.0 26.2 9.8 14— 78 
61 60 101.13 0.63 98.0-102.0 21.3 5.7 ll- 40 
62 23 101.23 0.45 | 100.5-102.5 26.7 5.4 20- 44 
63 60 101.13 0.47 99.7-102.3 22.7 5.6 12- 34 
64 99 101.23 0.43 | 100.0-102.5 25.1 6.9 13- 46 
65 20 101.25 0.39 | 100.4-101.8 21.6 4.6 14— 30 
66 39 101.07 0.34 | 100.4—102.2 26.1 6.0 16— 40 
67 39 101.25 0.32 | 100.6-102.4 31.6 9.1 17— 66 
68 87 101.24 0.39 99.6—102.4 28.6 7.0 12- 46 
69 20 101.01 0.40 | 100.2-101.8 44.5 13.7 30-— 82 
70 68 101.33 0.50 100.6-102.6 38.3 11.1 24— 92 
71 100 101.30 0.46 | 100.2-103.7 33.6 7.7 20-— 63 
72 20 101.47 0.29 | 101.0-102.1 40.1 11.5 24— 72 
73 47 101.46 0.53 | 100.6-102.9 30.9 11.2 17- 74 
74 83 101.51 0.54 | 100.2-103.4 41.0 12.7 23- 75 
75 106 101.48 0.47 100.6-103.8 42.5 11.7 19- 80 
76 195 101.50 0.55 | 100.2-103.1 45.4 13.8 16— 92 
77 117 101.53 0.56 99.8-102.9 43.0 12.8 22- 92 
78 261 101.72 0.62 | 100.5-103.4 52.1 15.4 19- 96 
79 213 101.61 0.58 | 100.2-104.2 50.2 14.0 19- 88 
80 145 » 101.89 0.62 | 100.2-103.6 55.4 16.2 19-104 
81 66 101.80 0.64 | 100.7-103.2 47.4 17.3 19- 88 
82 77 101.74 0.73 | 100.6-104.0 46.4 17.3 18- 87 
83 115 102.35 0.74 | 101.2-104.7 50.3 14.4 24— 87 
84 73 102.03 0.63 | 100.6-103.8 54.6 13.0 23- 91 
85 113 102.25 0.56 | 101.3-104.0 58.7 15.1 26-100 
86 109 102.14 0.61 | 100.4—103.8 52.5 13.1 22- 89 
87 61 102.42 0.53 | 101.4-103.6 62.8 15.5 31- 99 
88 39 102.60 0.83 | 101.4-104.2 70.0 16.0 39-104 
89 108 102.61 0.80 | 101.2-105.0 69.1 17.2 27-112 
90 100 102.68 0.75 | 100.9-104.7 73.4 15.5 31-112 
91 61 102.50 0.78 | 101.3-104.8 67.7 16.6 41-127 
92 21 102.63 0.87 101.3-104.8 67.7 11.8 39— 96 
93 19 102.91 0.69 | 102.1-104.4 77.1 11.7 49-101 
94 61 103.18 0.98 | 100.7—105.7 82.6 17.8 43-127 
95 14 103.22 0.81 | 102.0-104.6 89.6 16.5 67-110 


* No readings were made at air temperatures not shown in the table. 


Readings were 


made at some of the air temperatures in both 1941 and 1942, in which case the results for 
“the 2 years were averaged; otherwise the averages are for the readings made in one year 
or the other. 
t The standard deviation (S) was calculated from the individual readings at each air 
temperature by the method described by Snedecor (6). 
+ Maximum and minimum individual readings at each air temperature. 
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+0.77. Variability in the respiration rate also increased as the air tempera- 
tures rose, with a rather sharp increase at 69° F. and above. The maximum 
individual readings were also much higher at 69° F. and above. The respi- 
rations per minute for individual cows ranged from 8 to 78 at air tempera- 
tures below 69° F. and from 16 to 127 at temperatures above 69° F. 
Figure 2 shows regression curves for body temperature and respirations 
per minute on air temperature, based on the data in table 2. The averages 
used in plotting the body temperature curve were calculated from the equa- 
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Fig. 2. Average body temperature and respiration rate of all cows at the various 
air temperatures and the calculated regression curves. 


tion (y = 101.536 — 0.240z + 0.027327) and the averages for the respiration 
rate curve from equation (y = 17.867 — 2.5942 + 0.5772"). 

The body temperatures of the cows in this study averaged about the same 
as those reported by Regan and Richardson (4) except at 95° F. air tempera- 
ture, when the average in this study was lower. The respiration rate of the 
cows in this study was slightly faster at the lower temperatures, about the 
same at 80° F., and somewhat slower at temperatures above 80° F. 

To throw further light on the question of normal body temperature in 
dairy cattle, a study was made of the Jeanerette data within the air tempera- 
ture range of 50° to 60° F., since it was believed that the body temperatures 
within this range would form a sound basis for determining both the normal 
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body temperature and the normal respiration rate. There were 17 cows with 
13 readings each (for body temperature and respiration rate) within this 
range. The average of the 221 readings was 101.06° F. with a standard devi- 
ation of + 0.46 and a range of 99.0° to 102.3° F. Eighty-three per cent of 
the readings were within the body temperature range of 100.6° to 101.6° F. 
The average number of respirations per minute for these cows, in the same 
air temperature range, was 21.9 with a standard deviation of + 6.4, and a 


TABLE 3 


Comparison of body temperature and respiration rate under standard test and normal 
conditions for 17 animals in 1942 


Increase under 
Standard test* Normal conditionst standard test 
conditions 
Cow No. Heat | Bod Respi- Boa Respi- Boa Respi- 
t Ody | rations | Rat- Y_ | rations | Rat- | rations 
oler- | tempera- per | ingt tempera- per | ingt tempera- per 
— ture minute ture minute tare minute 
oF. no. oF. no. oF. no. 
. | ao 92 101.8 67.8 1 101.8 66.3 2 0.0 1.5 
§179 J ....... | 86 102.4 82.7 2 102.6 71.8 9 - 0.2 10.9 
) _—_ 82 102.8 73.7 3 102.6 64.3 8 0.2 9.4 
127 ... | & 102.8 89.5 4 102.1 62.4 3 0.7 27.1 
1187 .... | 88 102.8 89.7 5 102.5 66.8 6 0.3 22.9 
i 82 102.8 94.3 6 102.4 70.3 5 0.4 24.0 
C—O 81 102.9 75.7 7 101.6 49.2 1 1.3 26.5 
187 J ....... | 80 103.0 94.3 8 102.9 69.3 13 0.1 25.0 
185 J ....... 79 103.1 104.7 9 102.8 75.7 11 0.3 29.0 
165 J ........ 77 103.3 96.2 10 102.8 81.4 2 0.5 14.8 
 * a 75 103.5 102.0 ll 102.5 82.3 vi 1.0 19.7 
16275 .... | 74 103.6 92.7 12 102.5 63.2 4 14 29.5 
80 L. ......... 74 103.6 96.2 13 102.9 81.4 15 0.7 14.8 
179 J ......... 71 103.9 102.3 14 102.7 64.2 10 1.2 38.1 
| re 66 104.4 90.3 15 103.5 76.1 16 0.9 14.2 
) 64 104.6 106.5 16 103.8 88.7 17 0.8 17.8 
SOL. ......... 61 104.9 95.7 17 102.9 79.6 14 2.0 16.1 
Average ...... 76.9 | 103.3 91.4 Sit 102.6 71.4 0.7 20.0 


* Readings were made under standardized conditions as outlined by Rhoad (5). Heat 
tolerance coefficient (HT) =100- (10x (BT-—101)), where BT is the average body tem- 
perature derived from 2 readings on each of 3 consecutive days. The average air tempera- 
ture in this instance was 89.7° F. 

+ Readings were made under normal conditions as outlined in this article. The aver- 
age air temperature was 89.0° or 89.2° F. 

+ Where body temperatures of two or more cows are the same, the rating is deter- 
mined by the average respiration rate. 


range of 11 to 78 for individual readings. Eighty-two per cent of the indi- 
vidual readings were within the range of 16 to 28 respirations per minute. 
These averages for body temperature and respiration rate are very close to 
those reported by Kelley and Rupel (2) in the air temperature range of 50° 
to 60° F., after the effect of feed stimulus on body temperature had worn off. 

On the basis of these figures, the normal body temperature of the Jerseys 
studied was considered to be 101.1° + 0.5° F., and the normal respiration 
rate was considered to be 22 + 6 respirations per minute. 
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Rhoad (5) has suggested a method for evaluating heat tolerance under 
standardized conditions, the animals being kept in a grass lot for 3 consecu- 
tive days where water is available but no shade is provided. Data were 
obtained in 1942 for 17 cows under these standardized conditions and also 
for the same cows under normal conditions at Jeanerette. Under normal 
conditions, the cows had access to shade in the pasture, and they were in the 
barn when the temperature readings were made. The results under the two 
sets of conditions are shown in table 3. 

The average air temperature at which the readings were made was ap- 
proximately the same under both sets of conditions (between 89° and 89.7° 
F. in the shade). The body temperature averaged 0.7° F. higher and the 
number of respirations averaged 20 more per minute when the animals were 
kept in the sun (standard test) than when they. were under normal condi- 
tions. The heat tolerance coefficient ranged from 92 for the most tolerant 
animal to 61 for the least tolerant. The more tolerant animals showed less 
increase in body temperature under the more severe conditions than did the 
less tolerant animals, the average increase in body temperature for the 5 
most tolerant cows being 0.2° and that for the 5 least tolerant being 1.1° F. 
As can be seen by the two sets of ratings in table 3, those animals showing 
higher tolerance by one method generally showed higher tolerance by the 
other. The highest individual body temperature recorded for the cows held 
in the sun was 108° F. and the highest number of respirations per minute 
was 135. 

From his study of heat tolerance of different species and breeds of cattle 
and their -crosses, Rhoad (5) gives the average heat tolerance coefficient of 
purebred Brahman as 93 and of purebred Aberdeen Angus as 52, with the 
other breeds and crossbred types averaging between these limits. The 17 
Jerseys tested at Jeanerette in 1942 had an average heat tolerance coefficient 
of 76.9 under standard test conditions, which is about the same as that of 
the + Brahman x } Angus reported by Rhoad. 

Regardless of the high body temperatures and respiration rates recorded 
for some of the cows (table 3) only a few instances of acute distress, as evi- 
denced by panting and drooling from the mouth, were observed. In the few 
instances observed, the panting was continued for only short intervals before 
breathing through the nose was resumed. Apparently these cows had not 
reached the upper limit of air temperature which they could endure before 
losing complete control of the body temperature. It is believed, however, 
that a few of the least tolerant animals were close to this limit when held in 
the sun under standard test conditions. At respirations up to 60 per minute 
the breathing seemed to be easily maintained, but at rates above 60 and espe- 
cially above 80 per minute, the cows appeared to be laboring hard to main- 
tain the respiration rate. The flow of mucous from the nostrils was greater 
than normal when the respiration rate was high, and the nasal mucosa was 
a darker red than normal, at times appearing congested. 
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SUMMARY AND CONCLUSIONS 

This paper gives results of a study of the bodily reaction of Jersey cattle 
to changes in atmospheric temperatures as measured by body temperature 
and respirations per minute, under conditions in the Gulf Coast region of 
southern Louisiana. A total of 3,298 individual readings of body tempera- 
ture and of respiration rate were made at various temperatures over a 
16-month period. Relative humidity was observed, but as the humidity was 
usually high no comparisons were possible. The following conclusions 
appear warranted: 

There was a definite relationship between the body temperature of the 
cows and the air temperature. The average body temperature ranged from 
101.0° F. at an average air temperature of 50° F., to 103.2° F. at an average 
air temperature of 95° F., with a correlation coefficient of + 0.57 + 0.0079. 

There was much the same relationship between respiration rate and air 
temperature, the average ranging from 20 per minute at an average air tem- 
perature of 50° F., to 90 per minute at an average air temperature of 95° F., 
with a correlation coefficient of + 0.77 + 0.0048. 

There was a wide difference between individual cows in the degree of 
body reaction to high air temperatures. 

Keeping cows in the sun at high air temperatures caused an average rise 
of 0.7° F. in body temperature as compared with the body temperature when 
the same cows were allowed access to shade at the same air temperature. 

The average (normal) body temperature of Jersey cows within the air 
temperature range of 50° to 60° F. was 101.1° + 0.5° F., and the average 
(normal) respiration rate was 22 + 6 respirations per minute. 

Conditions were such that the data were not suitable for a comprehensive 
study of the effect of high temperatures on milk and butterfat production. 
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ABSTRACTS OF LITERATURE 
BACTERIOLOGY 


202. Diplococcin, an Anti-bacterial Protein Elaborated by Certain Milk 
Streptococci. A. E. Oxrorp, The Biochem. Lab., London School 
of Hyg. and Tropical Med., Univ. of London, London, Eng. The 
Biochem. Jour., 38, No. 2: 178-182. 1944. 


From two strains of milk streptococci which inhibit cheese starters was 
isolated a substance called diplococcin by the author. It appears to be an 
antibacterial substance in the same category as the sulphur-free polypep- 
tides gramicidin and tyrocidin. This diplococcin is insoluble in absolute 
alcohol but soluble in water, and is apparently a protein-like substance, how- 
ever it contains no sulphur or phosphorus. It is stable in an acid medium 
but not at pH 6 to 7 or higher. A method of isolating it from bacterial cells 
is given, the yield being about 20 mg. from a gram of dried cells. A.O.C. 


203. Behavor of Pathogenic Bacteria in Fermented Milks. F. L. Wison 
AND F.. W. Tanner, Dept. of Bact., Univ. of Ill., Urbana, Ill. Food 
Res., 10, No. 2: 122. March-April, 1945. 


The authors present a rather complete review of the literature dealing 
with the survival of pathogenic bacteria in fermented milk products and a 
study of persistence of Eberthella typhosa, Salmonella paratyphi, Salmon- 
ella schottmulleri, Shigella dysenteriae and Shigella paradysenteriae Flex- 
ner in lactic, acidophilus, and Bulgarian buttermilks. 

The above pathogens were destroyed more rapidly when lactic acid was 
added to milk than when developed through rifening. In fermented milk 
with acidities of 0.95 to 1.15 per cent (pH 4.2 to 3.9) pathogens survived one 
day to seven weeks; with acidities of 0.50 to 0.86 per cent (pH 5.0 to 4.3) 
the survival was two to nine weeks. 

The conclusions are that fermented milks may carry viable pathogens. 
They should always be prepared from pasteurized milk and should be 
handled as carefully as fluid bottled milk. F.J.D. 


CHEESE 


204. The Influence of Raw Milk Quality on “Slowness” in Cheesemaking. 
L. J. MEANWELL, United Dairies Res. Lab. Proc. Soe. of Agr. 
Bact., Gt. Brit., 19-21. 1943. 


Examination of 1,113 milks from individual producers showed that the 
majority of slow-acid-producing milks (judged on the acidity of the labora- 
tory-pasteurized samples, cooled, inoculated with 1% starter and incubated 
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at 86° F. for 5 hours) fell into the very poor quality class with a methylene- 
blue test in the raw milk of less than 15 minutes. A toxin-producing acid- 
forming streptococcus was responsible for the ‘‘slowness’’ and was isolated 
from many of the ‘‘slow”’ or inhibitory milks. In one case, milk that had 
passed through an unsterilized farm-washed milking machine unit was en- 
tirely inhibitory to starter growth. Cases of isolated vat slowness are most 
commonly found when cheese is made from pasteurized milk, since in raw 
milk any inhibitory effect on the starter is masked by the acid production 
of the inhibitory organisms themselves. If all milk reached the creamery 
with a methylene blue or resazurin reduction time of over 2 hours, much of 
the trouble due to the inclusion of inhibitory milk in the cheese vat would 
disappear. M.W.Y. 


205. The Cheese Industry of the Future. Raymonp MIOLLIs, Natural 
Cheese Co., Shelbina, Mo. Nat. Butter and Cheese Jour., 36, No. 
4:30. April, 1945. 

Pasteurized milk has improved the quality and value of European soft- 
and semi-soft varieties of cheese. With this process new types of cheese 
should be created in America and sold under new names. Bacteriological 
control can eliminate the ‘‘mysterious humbug’’ of ‘‘cabalistie signs’’ made 
over the milk. The soft- and semi-soft types require more space in the fac- 
tories and more skill and care in manufacturing and curing but should sell 
for a higher price. 


CONCENTRATED AND DRY MILK; BY-PRODUCTS 


206. Plate Count Methods in the Examination of Sweetened Condensed 
Milk. E. L. Crosstey, Aplin & Barrett, Ltd., Yeovil, Somerset, 
Eng. Proc. Soe. Agr. Bact., Gt. Brit., 42. 1943. 

‘‘Spreader’’ colonies were reduced by increasing the agar content to 3 
per cent and eliminated by lowering the incubation temperature from 37° C. 
to 32° C. or lower. Comparative studies of 186 samples using the standard 
milk medium (English) containing 3 per cent agar showed that the majority 
of samples yielded slightly higher counts at 22° C. than at 32° C. when 
plates were incubated for 5 days. Storage of the sweetened condensed milk 
beyond 28 days revealed a decided trend towards maximum colony counts 
at 22°C. The total colony count on standard tributyrin agar at 32° C. was 
usually lower than on standard milk agar. M.W.Y. 


207. Some Notes on the Bacteriology of Roller-dried Milk and Dried 
Whey. C. Hicernsortrom. The Hannah Dairy Res. Inst., Ayr. 

Proce. Soc. Agr. Bact., Gt. Brit., 22. 1943. 
About 400 samples of roller-dried milk products and roller- and spray- 
dried whey from plants in Great Britain were examined bacteriologically. 


= 
> 
: 
‘ 
‘ 


CONCENTRATED AND DRY MILK; BY-PRODUCTS A93 


The mean values of the plate counts at 37° C. and 55° C. of roller-dried 
products from both milk and whey were below 1,000 per gram with a stand- 
ard deviation range of 45 to 7,240. The mean value of spray-dried whey at 
37° C. was 2,570,000 per gram and at 55° C. was 28,840 per gram. 

Positive coliform tests in 1 ml. were obtained in 23 per cent of spray- 
dried whey samples and 7 per cent of roller-dried milk or whey. 

Marked differences were found in the plate count of samples from differ- 
ent plants. A wide variation was shown in the effect of storage on the plate 
count. The general tendency was towards a decrease in count. 

The plate count of a good quality roller-dried milk powder or whey 
should not exceed 5,000 per gram and the determination of the plate count 
should be made within 14 days of manufacture. M.W.Y. 


208. The Determination of Copper in Milk Powder by a Direct Carba- 
mate Method. J. H. Herrick anp P. H. Tracy, Dept. of Dairy 
Husb., Univ. of Ill., Urbana, Ill. Jour. Milk Tech., 8, No. 1: 5. 
Jan.—Feb., 1945. 


The need for a rapid and accurate method for the determination of 
copper for use in connection with keeping quality tests of whole milk powder 
is apparent. The direct carbamate method, because of its speed and sim- 
plicity, was further studied with reference to its application to the determi- 
nation of copper in milk powder. 

The procedure used was to prepare samples by weighing 5 gm. of milk 
powder into a platinum ashing dish and placing in the muffle furnace. ‘‘The 
temperature of the muffle was less than 300° C. When fumes given off by 
the powder ceased (usually half hour) the temperature of the muffle was 
slowly raised to 500—550° C. and allowed to remain at that temperature until 
the carbonaceous material was destroyed. For milk powder this was usually 
accomplished in 4-5 hours. Five ml. (1-1) HCl were added to the ash; the 
mixture was carefully heated to boiling to effect solution and held at this 
temperature for five minutes. The milk ash solution was then transferred 
directly to the separatory funnel or to a 50-ml. volumetric flask and the 
platinum dish was rinsed with two successive 10-ml. portions of hot redis- 
tilled water, the washings also being transferred to the separatory funnel or 
volumetric flask. In case transfer was made in volumetric flask, the contents 
were made up to volume with redistilled water and an aliquot was trans- 
ferred to a 125-ml. separatory funnel. Ten ml. of citric acid and five drops 
of cresol red indicator were added. The pH was adjusted to pH 8.5-9.0 
with concentrated NH,OH. Approximately 0.5 ml. NH,OH was necessary 
after the solution reached the violet color of cresol red, as evidenced by pH 
determinations of these solutions using a glass electrode. The volume was 
then made up to 55 ml. with redistilled water and 10 ml. carbamate solution 
were added. Five minutes were allowed for copper carbamate color for- 
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mation and exactly 10 ml. carbon tetrachloride were added. After a period 
of two minutes of vigorous shaking, the carbon tetrachloride layer was 
allowed to settle and was drawn off into a clean dry test tube. The tubes 
were stoppered and allowed to stand ten minutes. The copper carbamate- 
carbon tetrachloride solutions were then transferred to cuvettes and the 
transmittaney was determined in the spectrophotometer at 440 millimicrons 
with a blank of all reagents treated similarly set at 100 per cent transmis- 
sion. The copper content was estimated from a standard reference curve.”’ 

‘*For the preparation of the standard reference curve, 5 ml. (1-1) HCl 
were first added to the separatory funnel, followed by known quantities of 
copper, and 10 ml. citric acid solution. From this point, the method used 
was as described in the procedure above.”’ 

Results of tests made using this method indicated that the procedure is 
applicable to milk products because interfering metals are not normally 
present. 

The same ashing procedure can be used in the determination of iron in 
milk powder. L.H.B. 


DISEASE 


209. Notes on the Bacteriological Diagnosis of Contagious Mastitis. 
A;C. Stiruine anp P.S. Warts. Hannah Dairy Res. Inst. Proce. 
Soe. Agr. Bact., Gt. Brit., 67-68. 1943. 


In a comparison of Edwards’ medium on 2,937 samples, Streptococcus 
agalactiae grew as well in Edwards’ medium without peptone as in Edwards’ 
medium with peptone. Mixed samples from the 4 quarters of 176 cows gave 
as good results in testing for S. agalactiae as separate quarter samples 
whether examined without or after incubation. Comparison of the Hotis 
test, incubated samples and direct plating on 572 quarter samples and 146 
cow samples showed that the Hotis test of cow samples at 20 hours, if every 
culture showing any yellow coloration is plated, is as reliable as direct plat- 
ing of quarter samples and reduces the number of plates very considerably. 
It is, however, necessary to plate the apparent positives as the test is not 
sufficient in itself. If incubated samples are to be examined, the cows 
should be washed by laboratory personnel with sterilized cloths as the usual 
method of farm washing gives erroneous results. Results of testing 2,065 
samples by Edwards’ broth, by modifications of Edwards’ broth and by 
direct plating showed 9.1 per cent positives for S. agalactiae by direct plat- 
ings, 6.4 per cent positives by Edward’s broth and 3.3 per cent positives by 
the bést modification. M.W.Y. 


210. The Use of the Resazurin Test as a Rapid Test for the Indication of 
Mastitis. G. F. V. ann D. A. M’Kenzig, Dept. of Agr., 
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Univ. of Leeds, Leeds, Eng. Proc. Soc. Agr. Bact., Gt. Brit., 
64-66. 1943. 


Samples of fore milk from 211 cows and of bulk milk from 3 herds were 
studied. The results show that the resazurin test on the bulk fore milk from 
individual cows gives a useful and rapid indication of those animals with 
high cell counts, a large proportion of which are mastitis-positive. The test 
can be done rapidly in the cowshed without elaborate equipment. Those 
samples which give resazurin disc numbers of 34 or less in a 1-hour test, 
when examined within 30 minutes of milking are.suspicious. The reducing 
activity of cells may still be noted after 24 hours but would rarely be suffi- 
cient to fail the bulk milk of a herd when tested at this age. Occasional deep 
blue color reactions produced in samples of bulk herd milk on the addition 
of resazurin appear to be due to the low acidity of the milk, the cause of 
which is at the moment unknown. M.W.Y. 


211. The Influence of Mastitis Milk and Late Lactation Milk on the 
Results of the Prescribed Resazurin and Methylene Blue Tests. 
S. B. Tuomas anp D. A. Bowrg, Univ. Col. of Wales, Aberystwyth. 
Proce. Soc. Agr. Bact., Gt. Brit., 56-65. 1943. 


An extensive study of samples of mastitis milk showed that microscopi- 
cally late lactation and sub-clinical mastitis milk of low bacterial content 
was not degraded to salvage or reject classes by the 10-min. resazurin test, 
even when examined within 4 hours of milking. Normal lactation milk from 
herds with a low incidence of mastitis and cell counts under 750,000 was not 
degraded by the routine resazurin test as the result of udder cell activity 
even after 14 to 2 hours incubation at 37° C. Very heavy mastitis infection 
alone or in conjunction with late lactation resulted in 70 per cent of the 
samples examined being degraded to category B and 4 per cent to category 
C, while 25 per cent reduced methylene blue within 5} hours. M.W.Y. 


212. Report on an Investigation of Streptococcal Mastitis. R. Burcgss, 
Lancashire County Inst. of Agr. Proce. Soc. Agr. Bact., Gt. Brit., 
69. 1943. 


The work involved 5,000 platings on erystal violet aesculin blood agar 
and 300 acriflavine treatments, 1/8,000 solution, to cows in milk and dry 
cows. In the case of cows in milk, acriflavine treatment cleared 15 out of 29 
infections of hemolytic streptococci and 13 out of 31 infections of non-hemo- 
lytic streptococci. Of the dry cows, acriflavine treatment cleared 6 out of 
7 infections of hemolytic streptococci and 31 out of 57 infections of non- 
hemolytic streptococci. Non-hemolytic streptococcal mastitis is more diffi- 
cult to control than the hemolytic type. While some success attended treat- 
ment of the dry cows, a large proportion of the unsuccessfully treated 
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quarters lost completely their milk-secreting function. The advisability of 
treating infected quarters of cows in milk immediately after the presence of 
mastitis streptococci has been demonstrated by bacteriological test is advo- 
cated. M.W.Y. 


213. Rapid Electrical Methods for the Measurement of Souring and Mas- 
titis in Milk. J. G. Davis, V. E. Jones, anp S. J. Warp, Nat’). 
Inst. for Res. in Dairying, Univ. of Reading, Reading, Eng. Proc. 
Soe. Agr. Bact., Gt. Brit., 43-45. 1943. 


The relative speeds and accuracy of the tests in common use for keeping 
quality and mastitis are summarized. Mastitis is the biggest problem in the 
application of the pH test to milk for souring. Correlations between chloride 
and conductivity for single quarter samples and herd bulks were good. A 
sour milk tester is proposed which will include a conductivity tester which 
can be used (1) for the correction of pH values, (2) for the measurement 
of the extent of mastitis or abnormality, (3) for the correction of the rapid 
resazurin test. M.W.Y. 


FOOD VALUE OF DAIRY PRODUCTS 


214. Component Fatty Acids from the Fat of Cow Colostrum. A. Ricu- 
ARD BALDWIN AND HERBERT E. LONGENECKER, Dept. of Chem., Univ. 
of Pittsburgh, Pittsburgh, Pa. Jour. Biol. Chem., 155, No. 2: 407- 
411. 1944. 

The fatty acid composition of the colostrum fat is very similar to, that 
reported for typical butter fat, and the significant trend found in the com- 
ponent acids of human milk colostrum (see abstract 368, Nov., 1944) was not 
evident from this work. A.O.C. 


215. The Use of Neurospora for the Determination of Choline and Biotin 
in Milk Products. A. Z. Hopson, Res. Lab., Pet Milk Co., Green- 
ville, Ill. Jour. Biol. Chem., 157, No. 1: 383-385. 1945. 

A simplified microbiological assay with ‘‘Neurospora’’ for choline in 
milk products is described. The permutit step is omitted and only the lower 
steep portion of the assay curve is used. The same procedure applied to 
biotin assays. A.0.C. 


216. Photochemical Destruction of Riboflavin in Milk and Losses Dur- 
ing Processing. JoHN A. ZiecLER AND NorMAN B. Keevin, Dept. 
of Path. Chem., Banting Inst., and Dept. of Physics, Univ. of To- 
ronto, Toronto, Can. Jour. of Biol. Chem., 155, No. 2: 605-606. 
1944. 

The riboflavin in milk was found to be destroyed to the extent of 9 to 16 
per cent during pasteurization from 5 to 8 per cent during Vitamin D en- 
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richment by irradiation, and from 3 to 5 per cent during bottling and brief 
storage preceding delivery. The method of pasteurization is not given. 
A.0.C. 


HERD MANAGEMENT 


217. Factors Affecting the Production of Dairy Cows. F. B. Hrap.ey. 
Nev. Agr. Expt. Sta., Bulletin 172. 23 pages. Nov., 1944. 


Records of dairy cows on feeding experiments at the Newlands Field 
Station have been summarized to compare the nutrient input and produc- 
tior. of cows on all-hay and hay-grain rations. The records compared are 
for the first 280 days of each lactation period. The grain ration used in- 
creased the production of milk by 17.7 per cent. Actual consumption of 
butrients through the 280-day period correspond closely with theoretical 
requirements when changes in live weight were taken into consideration. 
The all-hay group consumed 0.5 pound and the hay-grain group 0.8 pound 
total digestible nutrients per cow per day more than theoretical require- 
ments. High-producing cows appeared to be significantly more efficient 
than low-producing cows in the utilization of feed, as expressed by the quan- 
tity of milk produced per unit of digestible nutrients consumed. 

The common feeding standards may be inaccurate as a guide in the caleu- 
lation of daily rations for individual cows during the lactation period. 
These cows consumed less than the standard requirements during the early 
and final weeks of the lactation period and more than the standard require- 
ments during the middle part of the lactation period. When cows were per- 
mitted to eat all the roughage they would take, with or without supple- 
mentary grain, average nutrient consumption was maintained at its highest 
level between the eighth and sixteenth weeks of lactation and then gradually 
decreased. A method has been devised for predicting the production of 
dairy cows at any feeding level when the production at one feeding level is 
known. A method is given for calculating the change in production result- 
ing from a change from one known feeding level to another. 

A nomograph chart is provided for the easy estimation of the difference 
in production resulting from any two feeding levels. Examples are given 
illustrating the method of solving problems involving changes in feeding 
level. The profit from feeding grain depends on price relationships, and an 
example is given showing how the answer to the question ‘‘Does it pay to 
feed grain?’’ can be calculated for any combination of prices. The accu- 
racy of estimates of production at different feeding levels may be affected 
by cows having mastitis, digestive disturbances, or other sickness. The most 
profitable feeding level may be either higher or lower than any fixed feeding 
standard, depending on price relationships. Dairy scientists should there- 
fore think in terms of a flexible feeding standard. The relation of input to 
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production is shown graphically for ten groups of cows in relation to the 
Morrison and Haecker feeding standards. J.G.A. 


218. Functional Requirements in Designing Dairy Barns. T. A. H. 
Miuuer, G. L. Epick, W: Asupy, J. R. Dawson, anp T. E. Woop- 
warp. U.S. Dept. of Agr., Cireular 722. 24 pages. Feb., 1945. 


Detailed information on the design and construction of dairy barns, with 
special reference to the comfort, health and safety of the dairy herd, the 
sanitary production of milk, and the convenience and health of the operator. 

J.G.A. 


ICE CREAM 


219. A Sherbet and Ice Review. A. D. Burke, Head, Dairy Dept., Ala. 
Polytech. Inst. Ice Cream Field, 45, No. 4: 35, 36, 38, 40, 43, 44. 
1945. 


It is stated that generally speaking the quality of sherbets and ices has 
not been maintained on as high a level as the quality of ice cream. Lack of 
uniformity of ices and sherbets the author states is due to the following: 
**1. They are usually prepared in small batches as secondary products of the 
ice cream industry. 2. No definite standards of composition for sherbets 
have been established. 3. The effect of various combinations of ingredients 
on flavor, texture, and quality is not well understood. 4. Considerable con- 
fusion still exists relative to the characteristics of sherbets and ices and the 
exact differences between these products and on ice cream.’’ 

Various authorities are quoted as a basis of establishing the following 
characteristics of sherbets and ices: ‘‘Sherbets should possess a pronounced 
sweetness, tart acid-fruit flavor, smooth texture and a characteristic fruit 
juice consistency when melted.’’ Ices are similar but somewhat coarser. 

A review of previously published reports shows the optimum sugar con- 
tent for ices and sherbets to be about 30 to 33 per cent. From 25 to 30 per 
cent of the total sugar may be dextrose or invert sugar or if high conversion 
corn sirup or corn sirup solids are used they may be employed to 25 to 50 
per cent of the total sugar. It is advisable to consider the sugar content of 
the fruit used. 

The desirable characteristics of stabilizers for sherbets and ices are men- 
tioned and recommended amounts of various stabilizers listed. W.C.C. 


220. Balanced Formulas Under W.F.O.-8. C. D. Daunte, Pa. St. Col., 
State College, Pa. Ice Cream Field, 45, No. 4: 11, 1945. 


The author briefly outlines the changes in War Food Order No. 8 which 
became effective March 1, 1945. Several examples are given to illustrate the 
bases of figuring plant production quotas. 


a 
7 
4 
44 
a 
a 
4 
we 
4 
4 


ICE CREAM A99 


It is pointed out that the changes in the restrictions will permit an 
inerease in milk-solids-not-fat content and the consumer will get a more 
nutritious product as well as one with better body and texture. Manufac- 
turers are warned against increasing the milk-solids-not-fat contents too 
much because of danger of developing sandiness. Brief mention is made 
of ices and sherbets and a recipe included for what the author considers a 
good sherbet. W.CL. 


221. Present Status of the Frozen Food Industry. L. 8. Marrin, Sec.- 
Mgr., Natl. Assn. of Frozen Food Packers. Ice Cream Field, 45, 
No. 4:70. 1945. 


Some of the difficulties of operating the frozen food industry under war 
conditions and regulations are enumerated. Lack of recognition of increased 
costs in establishing O.P.A. ceiling prices, delay in announcement of grower 
prices by W.F.A. as well as labor and supply shortages are mentioned. 

The freezer space for storage of frozen foods has improved it is stated, 
and vigorous movement of frozen fruits and vegetables into consumption 
shows a strong demand for frozen foods. W.C.C. 


222. Flavor in Its Relation to Dairy Products. F. W. Fapian, Res. Prof. 
of Bact., Mich. State Col., East Lansing, Mich. Jour. Milk Tech., 
8,No. 1:19. Jan.—Feb., 1945. 


The flavor of dairy products is dependent on two or more of the three 
basic flavors, namely, sourness, saltiness or sweetness, and the influence each 
may have on the others , 

The order of intensity of sweetness for sugars was fructose, sucrose, dex- 
trose, maltose and lactose. The order of intensity of sourness for acids was 
hydrochloric, lactic, malic, tartaric, acetic and citric. Specific values for 
each are given. - 

In studying the effect of one taste product on another, it was found that 
sodium chloride increased the sweetness of sugars and reduced the sourness 
of acids, particularly noticeable for lactic, malic and tartaric acids. Hydro- 
chlorie and acetic acid reduced the sweetness of dextrose, but had no effect 
upon the sweetness of sucrose. The other acids studied had no effect upon 
dextrose but increased the sweetness of sucrose. The sweetness of fructose 
was reduced by all acids studied except hydrochloric and citric, which had 
no noted effect. The saltiness of sodium chloride was reduced by all sugars. 
The sourness of all acids was reduced by all the sugars but to varying de- 
grees. For determining the sourness of acids, the buffer-titration method 
compared very favorably with the threshold taste method, except for tartaric 
acid, which showed considerable difference. L.H.B. 
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MILK 


223. Selling the Milk Sanitation Program to the Public. Lewis BLEvINs, 
Dept. of Public Health, Pratt, Kansas. Jour. Milk Tech., 7, No. 3: 
162. May-June, 1944. 


Four points are discussed that are important in selling the program: 

1. The sanitarian must sell himself to the industry. 

2. The governing body of the community must be sold on the importance 
of the program. 

3. Sell the newspapers. 

4. Sell the public. L.H.B. 


224. A Comparison of the Results of Methylene Blue and Routine Resa- 
zurin Tests. J. W. Eapett anp S. B. Tuomas, Univ. of Bristol, 
Univ. Col. of Wales, Aberystwyth. Proce. Soc. Agr. Bact., Gt. Brit., 
53-55. 1943. 


Based on several thousand milk samples, the authors recommend that the 
routine resazurin test be used both for designated milk requirements, and 
for keeping quality. M.W.Y. 


225. The Variability of the Routine Resazurin Test. G. M. Puinuips anp 
D. Souumwes, Univ. Col. of Wales, Aberystwyth. Proc. Soc. Agr. 
Bact., Gt. Brit., 50-52. 1943. 


In the examination by one worker of 367 samples of milk in quintuplicate 
by the routine resazurin test, the maximum variation recorded for any one 
sample was equivalent to half a disc reading. When tests were carried out 
by different workers, the degree of sensitivity decreased with an increase in 
the number participating. From results obtained when samples of milk 
were subjected to appreciable differences in atmospheric temperature prior 
to examination, it would appear that the influence of atmospheric tempera- 
ture variations on the keeping quality of market milk in England and Wales, 
or even within advisory provinces, needs further investigation. M.W.Y. 


226. Resazurin Solutions. B. F. THomas, Univ. Col. of Wales, Aberyst- 
wyth. Proc. Soe. Agr. Bact., Gt. Brit., 46-49. 1943. 


Use of unsterile glassware and contaminated water, together with expo- 
sure to high temperatures, were responsible for high bacteria counts in 
resazurin solutions. Bench solution may also be contaminated with milk 
from the transfer pipette and cause false readings. Bench solution even 
when prepared from resazurin powder has little, if any, bactericidal effect 
on milk bacteria. The photochemical effect of sunlight on resazurin solution 
is not significant. The relative rates of reduction at 37° C. of different con- 
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centrations of resazurin were determined. Ten-ml. quantities of 61 milk 
samples were tested in sets of 6 with normal strength resazurin solution of 
half, double, triple and decadal strength solutions, also with a standard 
strength methylene-blue solution, of 1: 420,000. Judged on the time taken 
to reach dises 4, 2, and 0 at each stage, the rate of reduction of the dye varied 
indirectly with its concentration in the milk. The greater the strength of 
the resazurin solution, the longer the time required for its reduction. Data 
on 296 samples show that while the complete reduction of resazurin was 
slower than that of methylene blue in milk of poor keeping quality, reduc- 
tion of rgsazurin was similar or quicker in milk of good keeping quality. 
Over 75 per cent of the poor quality milks were on the average } hour slower 
in resazurin reduction, whereas 45 per cent of the good quality samples were 
on the average 1 hour quicker in resazurin reduction. M.W.Y. 


227. H.T.S.T. Pasteurization. E.R. Hiscox, Nat’|. Inst. for Res. in Dairy- 
ing, Univ. of Reading, Reading, Eng. Proc. Soc. Agr. Bact., Gt. 
Brit., 74-76. 1943. 


Routine weekly bacteriological tests made over a period of 2 years on 
commercial samples from a single plant showed that high-temperature short- 
time pasteurization greatly reduced thermophiles in number and thermo- 
duries were destroyed to a degree equal to that expected of the holder 
process. M.W.Y. 


228. Milk Cans Bacteriologically Satisfactory 28 Hours after Washing. 
F. K. NeEAve, Natl. Inst. for Res. in Dairying, Univ. of Reading, 
Reading, Eng. Proc. Soc. Agr. Bact., Gt. Brit., 39-41. 1943. 


Representative results of tests made on cans 28 hours after washing are 
shown. After removal from the rotary can washer, the cans were left for 
5 to 10 minutes before the lids were closed down. Twenty-eight hours later, 
500 ml. of } strength Ringer’s solution was added to 10-gal. cans. The cans 
were rolled (without wetting the lids), stood aside for about 5 minutes and 
squeegeed 6 times with a sterile rubber squeegee. Samples of the rinse were 
taken with a sterile dipper. With proper control of temperature, alkalinity 
of detergent and time of treatment, even wet cans containing 10 to 21 ml. of 
moisture remained bacteriologically satisfactory for at least 28 hours in 
summer, based on a limit of 50,000 bacteria per 10-gal. can. M.W.Y. 


229. Relationships between Plate Counts, Milk-Souring Organisms and 
Keeping Quality in Assessing the Sanitary State of Milk Plants. 
F. K. Neave ann W. A. Hoy, Natl. Inst. for Res. in Dairying, 
Univ. of Reading, Reading, Eng. Proce. Soc. Agr. Bact., Gt. Brit., 
36-38. 1943. 


Based on preliminary tests, the suggestion is made that examinations by 
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the standard technique (English) should be carried out immediately before 
apparatus is used when the following standards might apply: (1) a plate 
count of 10,000 per sq. ft., ¢.e., 80,000 per 10-gal. can. (2) Not more than 
125 presumptive S. lactis per sq. ft. Determined by adding 1 ml. of rinse 
(50 ml. being used per sq. ft. as a direct rinse or for rinsing a swab) to each 
of two 1-ml. tubes of litmus milk and #4 ml. to each of 2 tubes. Incubate 48 
hours at 30° C. and express the results as most probable numbers, using 
M’Crady’s table. Two positive ;y-ml. tubes are regarded as unsatisfactory ; 
a positive tube being one which shows an acid clot with or without complete 
reduction and gas. M.W.Y. 


230. A Case of Ropiness Dué to Hay Contamination. D. A. M’KEnziE, 
G. F. V. Moran, anv E. M. Parker, Dept. of Agr., Univ. of Leeds, 
Leeds, Eng. Proc. Soc. Agr. Bact., Gt. Brit., 34-35. 1943. 


From an investigation of an outbreak of ropy milk and from an exami- 
nation of 41 hay samples, it seems possible that some of the cases of slimy 
milk previously attributed to Aerobacter types may have been due to other 
organisms which became intimately mixed with the coliform bacteria by 
reason of their slime production. The fact that the growth is mixed only 
becomes apparent in old cultures. Six of the 35 new hay samples showed 
ropy organisms. Three were identical with the culture isolated in the origi- 
nal outbreak, an organism morphologically and culturally resembling Micro- 
coccus freudenreichii, but a species so far unidentified. Two were cocci with 
different cultural characteristics, and one of these organisms produced small 
streptococcus-like colonies and much slimy sediment in both milk and broth. 
In the sixth case, an aerobic spore-former was concerned. Dust from newly 
made hay may cause ropiness of milk. M.W.Y. 


231. Some Problems in the Sterilized Milk Industry. G. F. V. Moraan, 


Dept. of Agr., Univ. of Leeds, Eng. Proc. Soc. Agr. Bact., Gt. 
Brit., 31-33. 1943. 


The most important and most common spoilage is sweet curdling. This 
fault has been found in bottles with a complete vacuum and may occur 
within 3 days of sterilization. Contamination of the milk by the bottles 
themselves, through rinse of bottles in which spoilage has occurred, without 
more drastic methods of sterilization being applied, appears to be the chief 
cause of sweet curdling. Though this factor may be constant throughout 
the year, it does not become readily apparent until the atmospheric tempera- 
ture reaches a height at which sporing bacilli may multiply with great 
rapidity. The most heat-resistant types isolated were atypical forms of 
B. cereus and B. subtilis. Feathering of sterilized milk in tea or coffee has 
been found to be due to milk in the initial stages of sweet curdling. This 
milk usually has a slight but definite coconut flavor. M.W.Y. 
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232. The Detection and Sources of Thermoduric Organisms in Raw Milk 
and Their Effect on the Resazurin Test. C. S. Morris, Seale- 
Hayne Agr. Col. Newton Abbot, Devon. Proc. Soc. Agr. Bact., Gt. 
Brit., 28-30. 1943. 


The (1) phosphatase, and (2) presumptive coliform tests are suggested. 
Hold the milk at 18° C. for 24 hours and then make (3) a plate count at 
30° C. or 37° C. on yeastrel milk agar and (4) a resazurin test at 37° C. 
If the resazurin dise reading is less than 4 at the end of 14 hours and the 
phosphatase test negative and the plate count high, recontamination is 
taking place after pasteurization or else reducing substances are present in 
the pasteurized milk due to the growth of organisms prior to pasteurization. 
If the resazurin dise reading is over 4 in 14 hours, the phosphatase test nega- 
tive but the plate count high, the raw milk had many thermoduric organisms. 
If the resazurin dise reading is low after 14 hours, the phosphatase test posi- 
tive, and the plate count high, it can be assumed (a) that the milk has not 
been heated to the correct temperature or held for the correct time or (b) 
mixed with raw milk. A positive coliform and a negative phosphatase test 
may be due to a heat-resistant coliform strain. M.W.Y. 


233. Further Studies on the Bacterial Flora of Pasteurized Milk. Y. 
AppEL-MALEK, Col. of Agr., Edinburgh, Scot. Proce. Soc. Agr. 
Bact., Gt. Brit., 23-27. 1943. 


Sixteen samples of certified milk produced on 7 farms and 12 samples 
of the bulked milk of numerous producers obtained from the receiving tank 
of a pasteurizing plant were used. No evidence was obtained that the cow’s 
udder is a source of thermodurie bacteria. Corynebacteria, streptococci, 
micrococci, and in certain samples aerobic spore-forming bacilli comprise the 
main bacterial flora surviving low-temperature pasteurization. Coryne- 
bacteria corresponding to C. liquefaciens (Orla-Jensen) Jensen and C. lacti- 
cum (Orla-Jensen) Jensen form an important group among the bacteria 
which survive the pasteurization of milk. The principal streptococci which 
tolerate the heat treatment are S. bovis and S. thermophilus. Incubation of 
post-pasteurization plates at 30° C. for 5-6 days usually results in signifi- 
cantly higher counts than at 37° C. for 2-3 days. The Corynebacteria and 
many micrococci do not grow at 37° C. For estimating thermoduric organ- 
isms by plating after laboratory pasteurization, 30° C. is definitely a better 
incubation temperature than 37° C. M.W.Y. 


234. Basic Essentials of Milk Sanitation. ANonyMmous, Amer. Jour. Pub. 
Health, 35, No. 1:50. 1945. 


For the 15-year period between 1923 and 1937, the United States Public 
Health Service received reports of 639 outbreaks of milkborne disease, in- 
volving 25,863 cases and 709 deaths. About 30 per cent of the milk supply 
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of municipalities of over 1,000 population in the United States was unpas- 
teurized and this caused 95 per cent of milkborne disease. 

An ideal milk control program is considered to be one in which routine 
farm inspection is conducted by a state authority, with supplementary visits 
by city inspectors to producers whose product indicates on laboratory test 
the need for educational assistance. Routine farm inspections could be cut - 
down to two per year instead of the eight inspections now provided in com- 
mon practice. 

The importance of uniformity in laboratory technics used for control is 
emphasized. M.W.Y. 


235. The Small Town Milk Control Unit. C. A. Hooven, Marshalltown, 
Iowa. Jour. Milk Tech., 7, No. 3: 160. May-June, 1944. 


An explanation is given of how six communities having a total popula- 
tion of slightly over 41,000 have pooled their resources, which enabled them 
to employ an experienced milk sanitarian and establish laboratory control 


of their milk supply. 


In these six communities there are sixteen pasteurizing plants obtaining 
milk from one hundred farms, and fourteen raw milk dealers distributing 
milk from sixteen farms. 

In the past year about 1,500 agar plates and about the same number of 
microscopic examinations were made. Routine phosphatase tests have been ° 
made on all pasteurized samples and butterfat tests were made on all bottled 
samples of milk collected. 

The U. 8. Public Health Service Ordinance is in effect, and the cost has 
been about the price of a quart of milk per person per year. L.H.B. 


236. Comparison of Plate Count and Methylene Blue Test as Estimates 
of Hygienic Quality of Milk. H.Barkworrn. Dairy Indus., 10,- 
No. 1: 40, Jan., 1945; No. 2: 120, Feb., 1945. 


By statistical analysis of his data, the author concludes that for deter- 
mining the hygienic quality of raw milk the plate count was only slightly 
more sensitive than the methylene-blue test which is read every half hour. 
When methylene-blue tests are observed every five minutes then it is proba- 
bly slightly more accurate than the plate count. 

Since the methylene-blue test is so much more simple and less subject to 
personal and other errors, the author prefers this technique for routine 
work. D.V.J. 


237. The Sterilization of Milk Tanks. F. K. NeAve anp W. A. Hoy, 
Natl. Inst. of Res. in Dairying, Univ. of Reading, Reading, En- 
gland. Dairy Indus., 9, No. 12: 860. Dec., 1944. 


Studies were conducted on the use of hypochlorites combined with wash- 
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ing soda in the sterilizing of milk tanks by a spraying technique. For sur- 
face spraying the authors have observed little difference between the germi- 
cidal efficiency of solutions between pH 7 and 11. They recommend the 
hypochlorite-soda combination because of its less corrosive action on metals 
and its detergent properties. A solution containing one-half per cent of 
washing soda and 200 p.p.m. of available chlorine was used at a temperature 
of 56-60° F. When sprayed on a visibly clean surface the solution lost 
about 40 p.p.m. of available chlorine and had a germicidal efficiency of 99 + 
per cent. 

It is pointed out that clean, smooth surfaces are extremely important to 
insure high efficiency in chlorine sterilization. D.V.J. 


238. Farm vs. Platform Inspection of Milk. H. A. BenprxEn, St. Col. of 
Wash., Pullman, Wash. Nat. Butter & Cheese Jour., 36, No. 4: 78. 
April, 1945. 


Platform inspection without farm inspection cannot assure full protec- 
tion of any milk supply. Platform inspections detect symptoms of neglect 
which call for action ; such symptoms might be evident in off flavor, extrane- 
ous matter and high bacterial counts. Farm inspections are necessary to 
detect the causes of these defects and to effect a cure ; such inspections elimi- 
nate contamination hazards which might endanger the public health. 

W.V.P. 


239. Integrating Milk and Food Inspection Work. H.S. Apams, Division 
of Sanitation, Minn. Dept. of Health, Minneapolis, Minn. Jour. 
Milk Tech., 8, No. 1: 32. Jan.—Feb., 1945. 


Milk and food inspection may easily be integrated on the basis of sani- 
tary requirements. 

It is emphasized that the milk sanitarian has a real opportunity to make 
use of his training and technical information with only slight adjustment 
to fit the job of food inspection and accomplish with foods generally what 
has been so ably done to make milk a safe product. L.H.B. 


240. Modified Trommsdorff Method as a Means of Selecting Potentially 
Sediment-Free Milk for Homogenization. I. I. Perers anp G. 
M. Trout, Mich. Agr. Expt. Sta., East Lansing, Mich. Jour. Milk 
Tech., 8, No.1: 13. Jan—Feb., 1945. 


The Trommsdorff method was modified by using a larger volume of milk 
to secure more sediment, by the concentration of the sediment in the cream 
layer through gravitation, and then by releasing the sediment in the cream 
through heat treatment and centrifugal force. 

The method consisted of allowing a liter of raw milk to cream by gravity 
in a separatory funnel for 24 or 48 hours at 40° F., draw off the skimmilk 
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layer, and heat the cream to 70° C., cool to 50° C. and centrifuge the cream 
in a petroleum, water, and sediment tube at 2,500 r.p.m. for 30 minutes. 

No correlation existed between the amount of sediment obtained by this 
method and the amount of sedimentation in the homogenized product. Milk 
showing a low leucocyte content sometimes showed a greater intensity of 
sediment than did high leucocyte milk upon homogenization. L.H.B. 


MISCELLANEOUS 


241. The Evolution of Refrigerated Transportation. H. Witey Krorzer. 
Ice Cream Field, 45, No. 4: 20. 1945. 

About 20 years ago solidified carbon dioxide (dry ice) appeared as a 
commercial refrigerant and is now widely used. Mechanical compressors 
with evaporators in truck bodies which appeared about the same time were 
at first troublesome. Mechanical improvements since then, make them quite 
satisfactory today the author states. Eutectic storage plates mounted in 
truck bodies and frozen by individual compressors mounted on the trucks 
or by central refrigeration systems have also played an important role. 
Several other refrigeration systems are also mentioned. 

In changing from ice or ice and salt to other systems of refrigeration a 
primary consideration was increased pay load, that is a decrease in the pro- 
portion of the total load which was refrigerant and truck. The improve- 
ment in construction and design which has made this possible is pointed out. 
Use of proper insulation with adequate factor of safety for each particular 
need as well as correct construction and efficient design are of major impor- 
tance for overall efficiency the author claims. W.C.C. 


242. Packaging of Frozen Foods in the Locker Plant. A. W. SHAFFER, 
E. I. Du Pont De Nemours Co., Inc., Wilmington, Del. Nat. Butter 
& Cheese Jour., 36, No. 4: 74. April, 1945. 

The ultimate goal of packaging and freezing treatment is to provide food 
products that will taste and look like the prime, fresh products. The size of 
the package should provide the proper quantity for the consumer to use at 
one time. The package, in order to protect the food, must be strong and 
durable in storage, designed for easy handling, attractive in appearance and 
reasonable in cost. It must be made of moisture-vapor-proof materials which 
prevent drying and preserve flavor and appearance. No package is better 
than its closure and for this reason the sealable bag in a protecting carton 
or its equivalent is most satisfactory. W.V.P. 


243. Self-Contained Boiler Units. A. W. Rurr, York Shipley, Inc. Nat. 
Butter & Cheese Jour., 36, No. 4: 28. April, 1945. 

Self-contained boiler-burner units are said to be more economical in 

maintenance, service, depreciation, initial cost and in space requirements. 
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They are flexible in plant operation. They are now available in capacities 
as great as 500 horsepower. They can be placed near the steam-using equip- 
ment and easily moved if necessary. ‘‘The problem of dust, as experienced 
with solvent fuels, ash, and cinders from the chimneys, is eliminated.”’ 


244. Shall We Plan Continued Diversification in the Dairy Industry? 
L. C. THomsen, Univ. of Wis., Madison, Wis. Nat. Butter & 
Cheese Jour., 36, No. 4: 24. April, 1945. 


Creameries have diversified operations and are making butter, sweet 
cream, and non-fat dry milk solids or whole milk powder. Some resell whole 
milk. Diversified plants might also make cheese of various kinds, evapo- 
rated milk, sweetened condensed skimmilk or whole milk, powdered cream, 
powdered or liquid ice cream mix, plastic cream, butter oil, process cheese, 
cheese spreads, dairy spreads, casein, semi-solid buttermilk, dried whey, 
lactic acid, lactose, sterilized dairy drinks, candy bases, ete. Diversification 
will probably increase because: greater returns accrue to farmers ; improved 
equipment is available; restrictive patents on cheese processing have ex- 
pired ; more labor and trained men will be available; outlets must be found 
for surplus milk; and, finally, because funds are available to start such 
operations. Diversification may be difficult because : opposition of producers 
may appear ; more space and capital investment are required ; trained labor 
is essential and must be properly directed ; plants must be large ; good labo- 
ratories and trained technicians must be provided ; and because management 
must be better informed in the diversified plant. W.V.P. 


245. Developments in Some Parts of the Dairy Industry During 1944. 
(A Series of Brief Reports by Various Authors.) Jour. Milk Tech., 
8, No. 1: 36. Jan.—Feb., 1945. 


The following reports and their authors are given: Laboratory Control— 
C. K. Johns; Frozen Desserts—F. W. Fabian; Dairy Farm Operations— 
Anonymous; Equipment and Platform Tests—W. D. Tiedeman; Public 
Health—P. B. Brooks; Education—H. E. Miller; Dairy Plant Engineer- 
ing—A. W. Farrall; Bovine Mastitis Problem—C. S. Bryan; and Cheese 
Industry—E. H. Freidel and M. W. Yale. L.H.B. 
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FL “You know the ‘dessert’, Plato?” 


“Si, Don Miguel. The sand, the 
cactus, the flies and the heat.” 


£9) “No, no, amigito. This dessert is 
delicious food. And not hot, but cold, 


and ah, so refreshing!” 

fe “But of course. Ice cream, she is 
made from the golden cream for 

richness . . . the sweet white crystals of sugar 

. .. the tantalizing fruits and flavors . . .” 


&L “Only the smallest part of the story, 
Plato. The people also have an appe-_ 


tite for the knowledge of how Nature and 
Science are combined to make this food 


‘America’s Favorite’. 


fe “. .. the milk from sleek cows, and 

the concentrated dairy products, 
which give the minerals and the vital nourish- 


&L “Which build good strong teeth and 
bones!” 


4 


. the colloids which are added to 
‘SP prevent coarse rough crystals from 
spoiling the smooth delight when relished on 
the tongue . . . the Michael’s Mixevan to blend 


with these fine ingredients to make the perfect 
controlled flavor in vanilla ice cream.” 


Michael’s Mixevan is made 
with added vanillin from tropical 
spice oils, and gives a distinctive character 
which makes it ‘America’s Favorite’ !”’ 


fe “What a story to tell the whole wide 
world! They should not hide their 
light under a bushel, these ice cream makers. 
They should tell these things over and over 
again, especially to los nios, the children of to- 
day, who become the fathers and the house- 
wives of tomorrow.” 


“You have right, Plato. ‘Lo que se 
aprende en la cuna, siempre dura’. . . 


what is learned in childhood is never forgotten.” 


“America’s Flavorite” 


Mixevan— lla products 


and other powdered vani 


DAVID MICHAEL & co. 


half a century in the flavoring field 


| Front and Master Streets, Philadelphia 22,Pa. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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“THE GAULIN TWO STAGE HOMOGE- 
NIZER AND HIGH PRESSURE PUMPS 
have met the Dairy Industries needs for a 
durable, heavy duty and economical machine, 
since 1909. Homogenizers and Pumps are 
still available with proper priority ratings, as 
well as repair and replacement parts. Both 
machines are strictly sanitary and are ap- 
proved by all leading health boards. The 


Homogenizers are built in sizes from 75 gal- 
lons to 2000 gallons per hour, and the High 
Pressure Pumps are custom built to suit in- 
dividual needs. 


The Gaulin is the ideal, all- 
purpose machine for fluid milk, ice cream, 
evaporated milk, condensed milk and spray- 
drying milk or eggs.” 


MANTON-GAULIN 


TWO STAGE 


HOMOGENIZER 
THE MANTON-GAULIN MFG. CO., INC. 


7 CHARLTON STREET EVERETT, MASS., U.S.A. 


Faster . . . Easier Way 
To Remove Milkstone! 


Where time is limited or manpower short, 
removal of bacteria-harboring milkstone de- 
posits can be accomplished more thoroughly 
and easily if you use specially designed 


Oakite 


Milkstone Remover 


(PROCESS PROTECTED BY U. 8. PATENT) 


Plants everywhere will tell you it so thor- 
oughly softens and loosens milkstone de- 
posits that only a light brushing and rinse 


RENNET and COLOR 


For best results in the cheese 

‘vat, specify Marschall’s. High 

in strength, pure and uniform. 
MARSCHALL 


DAIRY LABORATORY, INC. 
MADISON 3, WISCONSIN 


are necessary to make equipment milkstone- 
free. Tedious, time-consuming manual 
scouring is eliminated. 


Write TODAY for interesting 12-page book- 
let on milkstone removal. FREE, of course! 


OAKITE PRODUCTS, INC., 
Dairy Research Division, 


16G THAMES STREET, NEW YORK 6, N. Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 


OAKITE ee CLEANING 


Your advertisement is being read in every State and in 25 Foreign Countries 


| 
\! 
Our bulletin 
30c is fully 
descriptive— 
Write for it. 
Warschall 
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A Seal-Kap’s perfect closure on 
clear glass bottles assures the utmost 
health protection. And Seal-Kap protec- 
tion is continuous from the moment it 
caps the bottle right through to the time 
the last drop is used. 


First, during handling and delivery, 
no dangerous impurities can touch the 
pouring lip because Seal-Kaps completely 
shield this vital area. Later, in the home, 
Seal-Kaps prevent wasteful, messy fork- 
prying because Seal-Kaps come off with 
only a quick, easy twist of the wrist. 
And tough, durable Seal-Kaps go back 
on again, as often as necessary with a 


YOUR HISTORY? 


We’ve done some big things in this 
country—dug canals, tunneled rivers, 
built the world’s greatest transpor- 
tation system, educated millions of 


“people. 


took 


How long do you suppose it 
to do some of these great jobs? 


Check your opinion—then turn the 
page upside down for the answers. 


How many years did it take to... 


ee Dig the Panama Canal? 5 years 
10 years 
(b).........Construct the Holland Tunnel 
under the Hudson River? 3 years 
7 years 
oa Build the first 100,000 miles of 
railroad? 25 years 
50 years 
(d).......... Educate 8 of 10 people to know 
that dextrose sugar is energy 
in its purest form? 6 years 
12 years 
-pooy e801} xep 
uvs 


| Jo %08 


sey 


tight-fitting snap, to prevent spilling and 
food contamination. 


Today, more than ever, the nation 
needs all its vital milk supplies. Seal-Kaps 
keep pure milk pure right down to the 
last drop. 


AMERICAN SEAL-KAP CORPORATION 


11-05 44TH DRIVE, LONG ISLAND CITY 1, N.Y. 
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DEXTROSE 


SALES COMPANY 
17 BATTERY PLACE 
NEW YORE 4, N. Y. 
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CERELOSE is dextrose 


Your advertisement is being read in every State and in 25 Foreign Countries 
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SOMEBODY 
MENTIONED 


STERI-CHLOR 


This superior germicide and deodorant assures 
you of real bacteria control wherever it’s used 
—on equipment, utensils or bottles. 
Wyandotte Steri-Chlor* makes a water-clear 
solution, even in hard water. And it’s safe to 
use on any surface where water can be applied. 
Steri-Chlor is easily and quickly prepared 
for use. Passed through equipment at high or 
low temperature, a Steri-Chlor solution protects 


WYANDOTTE CHEMICALS CORPORATION + J. B. Ford Division 
WYANDOTTE, MICHIGAN + SERVICE REPRESENTATIVES IN 88 CITIES 


everything, from receiving vat to bottle filler. 
As a deodorizer and purifier, Wyandotte 


Steri-Chlor is highly effective—yet safe on 


equipment, containers and their contents. 


Ask your Wyandotte Representative to tell 
you more about Wyandotte Steri-Chlor and to 
show you how it can protect the quality of your 
dairy products. He’s always glad to put his 


training and experience at your service. 
"Registered trade-mark 


yandotfe 


REG. U.S. PAT. OFF. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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IMAGINE YOU 
WEARING AN 
ASPHALT RAINCOAT! 


@ Probably you’d look NN 
terrible. But one thing is \\ 


sure—you'd stay dry! For 
asphalt keeps out mois- 
ture. And that’s why we 
use asphalt to help keep 
Diamond Crystal Salt dry, 
and prevent caking. 

Salt usually cakes in 
excessive humidity, be- 
cause moisture con-} 
denses on salt particles, E 
forming a thin layer of a 
brine. Then, in dry weather, the brine evapo- 
rates and the crystals knit together. 

Our research laboratory has found a number 
of ways to help prevent salt caking. Remov- 
al of moisture-attracting impurities, such as 
calcium chloride, helps. So does complete 
removal of fines by careful screening. Most 
important is to provide salt with a moisture- 
and vapor-resistant package. 


Take our Flour Salt bag, for acmai It is com- 
posed of three 50-lb. and two 25-lb. sheets of 
kraft, laminated together with 40 lbs. of 
asphalt per ream. That’s a lot of asphalt, and 
it costs us more money — but our moisture- 
vapor transmission tests show this bag is worth 
the extra cost. The bag is even sewn with 
waxed thread to seal the holes made by the 
sewing-machine needle. That’s real protection 
—one reason we have been able to eliminate 
caking as a major problem! 


Want Free Information On Salt? Write Us! 
If you have a problem involving the use of salt, 
write our Director of Technical Service. He 
will be happy to help! Diamond Crystal Salt, 
Dept. H-13, St. Clair, Mich. 


DIAMOND’ CRYSTAL 


SALT 


CHEESE RENNET AND COLOR 
ANNATTO BUTTER COLOR 
CERTIFIED BUTTER COLOR 

ICE CREAM COLOR 
LACTIC FERMENT CULTURE 
BULGARIAN CULTURE 
* 


TESTING SOLUTIONS 
RENNET TESTS 


* 


Chr Hansen's Laboratory, Inc. 
Milwaukee 14, Wisconsin 
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New Development 


in Cleaning 


new 


Diversey D-Luxe marks a distinet step for- 
ward in the science of food plant sanitation. 
A new development in Cleaning Chemistry, 
D-Luxe gives remarkable results because it 
combines all 8 cleaning essentials in one 
product: 1, free flowing, non-dusting; 2, 
advanced water-softening action; 3, power- 
ful wetting action; 4, reserve strength; 5, 
emulsifying and dispersing power; 6, fast 
and complete rinsing; 7, easy on hands and 
equipment; 8, economical to use. Free bul- 
letin gives complete details. Write to The 
Diversey Corporation, 53 W. Jackson Blvd., 
Chicago 4, Til. 
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FLAV-0-LAC 
FLAKES 


THE CULTURE 


ef definitely better 
flavor & aroma-pro- 
ducing qualities. 


The standard with 
foremost operators, 
agricultural schools & 

colleges. 


FLAV-O-LAC FLAKES 
(shown) produce a 
quart of the finest 
starter on a single 
Single 


SPECIAL FLAV-O0-LAC FLAKES “40” 
produce 40 quarts of starter on a single prep- 
agation. Single bottles $3.00 


Free Culture Manual of Fermented Milk Prod- 
ucts on request. 


Pioneers in Spectro-chemical, Chemical and 
hotometric Determinations of Vitamins 
» Bi, Ba, Nicotinic Acid, Pantothenic Aoid, 

E in Dairy and Food Products. (Vitamin 

D eacluded) inquiries invited. 


THE 


DAIRY: LABORATORIES 


28rd & Locust Sts., Phila., Pa. 
BRANCHES 
New York 


Baltimore 
See our catalog in Dairy Industries Catalog. 


NU- KLEEN 


ORGANIC DETERGENT 


For All Types of Equipment 
Cleaning by Hand 


Simplify your cleaning problem by using this 
new effective organic detergent especially 
balanced for all hand cleaning operations. 
NU-KLEEN is one of today’s most popular 
**acid’’ cleaners. Its organic acid content 
is skillfully adjusted to the wetting agent 
concentration providing the ideal amount of 
penetration and coverage. NU-KLEEN re- 
moves and prevents milkstone. It is free 
rinsing and leaves no film or other deposits. 
You can brush or spray NU-KLEEN with 
equally good results and do away with labori- 
ous old time cleaning methods. NU-KLEEN 
is non-corrosive and harmless to hands and 
clothing. Keep a supply on hand always 
for plant use and for your patrons’ milking 
utensils and milking machines. 


KLENZADE PRODUCTS, INC. 
Beloit, Wisconsin 


Your advertisement is being read in every State and in 25 Foreign Countries 
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NOTICE TO CONTRIBUTORS 


Authorship of Original Articles and Reviews.—Space in the Journal is reserved 
for the publication of original research voluntarily submitted by members of the 
association to the JourNaL and review articles by invitation. In the case of joint 
authorship the membership ruling applies to one author only. 

Papers that have already appeared in print or that are intended for simulta- 
neous publication elsewhere, will not be accepted. 

Manuscripts—Manusecripts should be submitted in double spacing on one side 
of suitable 84”*11” paper. The original eopy—not the earbon—should be fur- 
nished, packing it flat—not rolled or folded. All illustrative and tabular material 
should accompany the manuscript. The position of each illustration and of each 
table should be clearly indicated in the text. 

In the case of manuscripts, other than review articles prepared by invitation, 
that contain more than 12 printed pages, the author is charged at the rate of $5.00 
per page for all pages in excess of twelve. This charge is omitted in the case of 
articles of extraordinary merit. 

Manuscripts voluntarily submitted, when eogiinel for publication, will be pub- 
lished in the order of their receipt. Manuseripts should be sent to the Editor, T. 8. 
Sutron, Plumb Hall, Ohio State University, Columbus, Ohio. 

Drawings.—Drawings, diagrams and charts for illustrations should be prepared 
for reproduction as line drawings or halftone engravings. The original drawings 
should be done in India ink on white or blue-white tracing cloth, tracing paper, or 
Bristol board and neatly lettered in India ink. Legendary material on the drawing 
should be neatly lettered in India ink—not typewritten. 

The original drawings—not photographs of the drawings—should accompany 
the manuscript. Illustrations not in proper finished form will be prepared for pub- 
lication and the author charged for the cost of the work. 

Photographs.—Photographs for halftone reproductions should be glossy prints, 
free of all imperfections. 

Legends.—aAll illustrative materials, both drawings and photographs, should be 
accompanied by appropriate legends, typewritten on a separate sheet of paper. — 

Tabular Material——Tabular material in the manuscript should be clear, concise 
and accurate. Simple tables are more effective than complicated ones. If possible, 
tables should be so organized that they may be set crosswise of the page. In many 
instances it is possible to materially improve the appearance and usefulness of 
tabular material without sacrificing completeness of information, by condensing 
detailed data and presenting them in a simple table summarized form. 

References—References should be listed alphabetically as to authors and num- 
bered ; and citations in the text should be made by the number in parentheses, corre- 
sponding to the number in the reference list. 

Each reference should contain the following data in the following order: Name 
and initials of author or authors; title of the article referred to; principal words in 
the titles of all articles should be capitalized; name, volume, number, page number 
and year of publication. 

Abbreviations of the titles of publications should conform to the standard set 
by the United States Department of Agriculture given in U. S. Dept. Agr., Mise. 
Pub. 337, April, 1939. 

For uniformity of punctuations the references should conform to the following 
example: (1) Jones, L. W., anp Smiru, J. D. Effect of Feed on Body of Butter. 
Jour. Damy Sct., 24: 4, 550-570. 1941. 

References should be carefully checked for accuracy by the author. 
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Illustrated above: CP Full-Flo Plate HTST Pasteurizing Unit 
used on market milk at Franklin Cooperative 
Creamery Co., Minneapolis 


Hundreds of the finest dairy products plants 

in America and Canada have found the CP (CO Heating and cooling cream 

Full-Flo Plate Unit the most versatile and (C0 HTST pasteurizing of whole 

efficient equipment that money can buy. milk 

The “check list” at right will give you some (CO HTST pasteurizing of mar- 

idea of the variety of products being proc- ket cream 

essed with this equipment. (CO HTST pasteurizing of cheese 
milk 

w. ting, cooling, preheating, regen- cooling 

eration or High Temperature Short Time for 

pasteurizing, you'll find that CP Full-Flo drying 

Plate Equipment is tops. Ask for illustrated [ Cooling evaporated milk 

Bulletin E-5 which thoroughly explains the | 

many exclusive CP advantages. 


THE CREAMERY PACKAGE MFG.CO. 
1243 W. Washington Blvd., Chicago 7, Illinois 


Branches: Atlanta — Boston — Buffalo — Chicago — 
Dallas — Denver — Kansas City —- Los Angeles — Min- 
neapolis — Nashville — New York — Omaha — Phila- 
delphia — Portland, Oregon — Salt Lake City — San 
Francisco — Seattle — Toledo — Waterloo, Iowa 


ana PACKAGE MFG. CO. OF CANADA, LTD. 
King 8St., West, Toronto 2, Ont., Canada 


— Your advertisement is being read in every State and in 25 Foreign Countries 
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CULTURE MEDIA 
for Examination of Milk 


Bacto-Tryptone Glucose Extract Agar 


is recommended for use in determining the total bacterial plate count 
of milk in accordance with the procedures of “Standard Methods for 
the Examination of Dairy Products” of the American Public Health 
Association. 

_ Upon plates of medium prepared from Bacto-Tryptone Glucose 
Extract Agar colonies of the bacteria occurring in milk are larger and 
more representative than those on media previously used for milk 
counts. 


Bacto-Proteose Tryptone Agar 

is recommended for use in determining the bacterial plate count of 
Certified Milk. The formula for this medium corresponds with that 
suggested in “Methods and Standards of Certified Milk” of the 
American Association of Medical Milk Commissions. 


Bacto-Violet Red Bile Agar 


is widely used for direct plate counts of coliform bacteria. Upon 
plates of this medium accurate counts of these organisms are readily 
obtained. 

Bacto-Brilliant Green Bile 2% and 


Bacto-Formate Ricinoleate Broth 


are very useful liquid media for detection of coliform bacteria in milk. 
Use of these media is approved in “Standard Methods.” 


Specify “DIFCO” 


THE TRADE NAME OF THE PIONEERS 
In the Research and Development of Bacto-Pepcone and Dehydrated Culture Media 


Dirco LABORATORIES 


INCORPORATED 
DETROIT 1, MICHIGAN 


Your advertisement is being read in every State and in 25 Foreign Countries 


| 
a 
{ 
| 
| 
| 
| | 
| 
{ 1} 
| | | 
| 
| 
] 
| | 


= 
| 
: 
; 
| 
| 
| 
i] 
1} 
| 
| 
: : 
2 


